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Video RAM 


KM424C64-10 KM424C64-12 


CMOS 256K bit 


512K bit 


64K x 4 


64K x 8 KM428C64-7 KM428C64-8 KM428C64-10 





1M bit 256K x 4 KM424C256A-6 KM424C256A-7 KM424C256A-8 


KM424C257-6 KM424C257-8 


KM424C257-7 


128K x 8 KM428C 128-6 KM428C128-7 KM428C1 28-8 


256K x 8 KM428C256-6 KM428C256-7 KM428C256-8 


* 


KM428V256-7 KM428V256-8 


KM428C257-6 KM428C257-7 KM428C257-8 


KM428C258-6 KM428C258-7 KM428C258-8 


256K x 16 KM4216C256-6 


— 
+ 
— 
— 
— 
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KM4216C256-7 KM4216C256-8 


KM4232C256-7 KM4232C256-8 





256K x 32 KM4232C256-6 


tt Under Development 
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Video RAM 
_ | Capacity Part Number Orgnization | Speed(ns)} _ Remark 
256K KM424C64 64Kx4 CMOS 24Pin DIP/ZIP NOW 
512K KM428C64 64Kx8 70/80/100 CMOS M/F 40PIN SOJ NOW 
1M KM424C256A 256K x 4 60/70/80 CMOS M/F 28Pin ZIP/SOJ * NOW 
KM424C257 256K x 4 60/70/80 CMOS E/F 28Pin ZIP/SOJ NOW 
KM428C128 428K x8 60/70/80 CMOS E/F 40Pin SOU/TSOP- I NOW 
2M KM428C256 256K x8 | 60/70/80 CMOS E/F 40Pin SOJ/TSOP- I NOW 
KM428V256 256K x8 70/80 CMOS E/F(3.3V) 40Pin SOJ/TSOP.: I NOW 
KM428C257 256K x8 60/70/80 CMOS F/F 40Pin SOJ/TSOP- I NOW 
KM428C258 256K x 8 60/70/80 CMOS F/F 40Pin SOJ/TSOP- I NOW 
4M tT KM4216C256 256K x 16 60/70/80 CMOS F/F 64Pin SSOP/TSOP- I 2Q '94 




















*:New Product —__f : Under Development 
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Video RAM 
Minimum KM424C64_ _—s||- MT42C4064 uPD41264 HM53461(2) | TMS4461 


#PD42264 


HM534251 
HM534251A 
HM534252 

















KM428C64 
KM424C256 
KM424C256A 


Minimum 


Minimum | 256Kx4 


























TMS44C250 
SMJ44C250 


TC524256 u“PD42273 
TC524256A 
TC524256B 
10524257 
TC528126A 
TC528126B | 
TC524258A | « PD42274 
TC524258B 
TC524259B 
TC528128A 


TC528128B 
TC528129B 

































HM538121 TMS48C121 


HM538121A 






128Kx8 








1M 































TMS44C251 


HM534253A | SMJ44C251 
SMJ44C251A 


MT42C4256 
MT42C4255 


Extended | 256Kx4_ | KM424C257 



























KM428C128 | MT42C8128 


MT42C8128 


128K x8 #PD42275 
















HM538123A 





















Extended | 256Kxg | KM428C256 | MT42C8255 














4{—__ 


#PD482234 
#PD482235 


















MT42C8256 HM538253 
MT42C8254 


MT42C256K16A1 


KM428C257 
KM428C258 
KM4216C256 





256K x8 


























256K x 32 
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VRAM 
KM 42 X X XXX XK X — XX 
| ee 
« 6: 60ns 
ORGANIZATION : x ae 
© 4: X4 ¢ 10: 100ns 


« 8: X8 
© 16: X16 
PACKAGE 


¢P: DIP 

e J: SOU 

°Z: ZIP 

° T: TSOPII 

* TR: TSOP] Reverse 


PROCESS & POWER 


*C:CMOS, 5V 
* V: LOW Vcc CMOS, 3.3V 


DENSITY 





* 64K 
* 128K 
* 256K 





DIE VERSION 
¢ A: SECOND-VER 
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KM428C64 


CMOS VIDEO RAM 





64K X 8 Bit CMOS Video RAM 
FEATURES 


- Dual port Architecture 
64K x 8 bits RAM port 
256 x 8 bits SAM port 

- Performance range: 


Speed 
Parameter 7 









































RAM access time (trac) 70ns 80ns_| 100ns 
RAM access time (tcac) | 20ns 20ns 25ns 
RAM cycle time (tac) 130ns | 150ns | 180ns 
RAM page mode cycle (tec) 45ns 50ns 60ns 
SAM access time (tsca) 20ns | 20ns 25ns 
SAM cycle time (tscc) 25ns 25ns 30ns 
RAM active current 85mA | 80mA 70mA 
SAM active current 45mA | 40mA | 40mA 





- Fast Page Mode 

- RAM Read, Write, Read-Modify-Write 

- Serial Read and Serial Write 

- Read Transfer and Write Transfer 

- Real time read transfer capability 

- Write per bit masking on RAM write cycles 

- CAS-before-RAS, RAS-anly and Hidden Refresh 

- Common Data I/O Using three state RAM Output 
control 

- All Inputs and Outputs TTL Compatible 

- Refresh: 256 Cycle/4ms 

- Single +5V+ 10% Supply Voltage 

- Plastic 40-Pin 400 mil SOJ 


PIN CONFIGURATION cor views) 


40 Pin 400 mil SOJ 


sc | VSS1 
SDQo SDQ7 
spai SDQs 
sDQ2 |. SDQs 
SDQ3 6] SDQ4 
BT/OE SE 
Wo/DQo W7/DQ7 
W1/DQ1 3] We/DOs 
W2/DQ2 Ws/DQs 
W3/DQ3 Wa4/DQa 
Vcc VSS2 
WB/WE N.C. 
N.C. N.C. 
RAS CAS 
N.C. a] N.C. 
N.C. Ao 
Aé Al 
As A2 
Aa A3 
VCC2 Az 











GENERAL DESCRIPTION 


The Samsung KM428C64 is a CMOS 64K x 8 bit Dual Port 
DRAM. It consists of a 64K x 8 dynamic random access 
memory (RAM) port and 256 x 8 static serial access memory 
(SAM) port. The RAM and SAM ports operate asynchronously 
except during data transfer between the ports. 


The RAM array consists of 256 bit rows of 2048 bits. 
It operates like a conventional 64K x 8 CMOS DRAM. 
The RAM port has a write per bit mask capability. 


The SAM port consists of four 256 bit high speed shift 
registers that are connected to the RAM array through a 2048 
bit data transfer gate. The SAM port has serial read and write 
capabilities. 


Data may be internally transferred bi-directionally between 
the RAM and SAM ports using read or write transfers. 


Refresh is accomplished by familiar DRAM refresh modes. 
The KM428C64 supports RAS-only, Hidden, and CAS 
-before-RAS refresh for the RAM port. The SAM port does 
not require refresh. 


All inputs and I/O's are TTL level compatible. All address 
lines and data inputs are latched on chip to simplify sys- 
tem design. The outputs are unlatched to allow greater 
system flexibility. 
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KM428C64 CMOS VIDEO RAM 





PIN DESCRIPTION 











Symbol Type Description 
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input 
signal. The RAM port is placed in standby mode when the RAS control is held 
"High" 
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a 


strobe for the DSF inputs 





ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 
by RAS and CAS to select one 16-bit word out of the 262,144 available. 9 row 
address bits are latched on the falling edge of the row address strobe(RAS) and 
the following nine column address bits are latched on the falling edge of the 


column address strobe(CAS). 





B/WE IN The WB/WE input is a multifunction pin. when WB/WE is "High" at the falling edge 
of RAS, during RAM port operation, it is used to write data into the memory array 
in the same manner as a standard DRAM. When WB/WE is "Low" at the falling 
edge of RAS, during RAM port operation, the W-P-B function is enabled. 





DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 
at the falling edge of RAS when Transfer enable. 





SE IN In a serial read cycle, SE is used as an output control. When SE is "High", Serial 
access is disabled, however, the serial address pointer location is still incremented 
when SC is clocked even when SE is "High" 











Wi/DQi IN/OUT Data !/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 
SC IN Clock input to the serial address counter and data latch for the SAM register 
= - 
SDQi IN/OUT Serial input and seria! output share common I/O pins. Serial input or output mode 


is determined by the most recent read, write or pseudo write transfer cycle. 











Vcc SUPPLY Power supply 
E. 

Vss SUPPLY Ground 

NC No Connection 
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CMOS VIDEO RAM 





FUNCTIONAL BLOCK DIAGRAM 


Ao 


A7 


CONTROL 


CLOCKS 




















& 






REFRESH 
ADDRESS 
COUNTER 


ADDRESS BUFFERS 
COLUMN DECODER 


















RAM 
/O 
BUFFER 












MEMORY ARRAY 
64K x 8 CELLS 








ADDRESS BUFFERS 


ROW DECODERS ol 







SDQo 
256 x 8 SERIAL ; 
SERIAL DATA REGISTER v0 
BUFFER 
SERIAL DATA SELECTOR ; 
SDQ7 







SERIAL 
ADDRESS 
COUNTER 


~<«— Vcc 






~<t— Vss 
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KM428C64 CMOS VIDEO RAM 






































FUNCTION TRUTH TABLE 
Mnamonic RAS | Address‘! DQi Input*2 Write Baas ida 
Code CAS |DT/OE RAS |CAS/WE| Mask 
0 Xx X CBR Refresh 

ROR 1 1 xX xX Row eA! = =f RAS-Only Refresh 
Rw | 1 | 1 | x | Row] col | X | Data| No | Normal DRAM R/W(No Mask) 

RW/NM 1 1 0 X Row | Col. | WMi | Data | Use | Masked DRAM Write(New Mask) 
RT 1 o | 1) X | Row oat x | x | — | Read Transfer 

| 1 “ih 1 Pesudo Write Transfer 



































X: Don't Care, -: Not Applicable, Tap: SAM Start(column)Address 

Note 

*1 : These column show what must be present on the Ao~A7 inputs at the falling edge of RAS and CAS. 

*2 : These column show what must be present on the DQo~DQ7 outputs at the falling edge of RAS, CAS or WB/WE, 
whichever is later. 


*3 : The Row that is addressed will be refreshed. 
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KM428C64 . CMOS VIDEO RAM 





ABSOLUTE MAXIMUM RATINGS* 



































Voltage on Any Pin Relative to Vss VIN, VOUT -1 to+7.0_ v 
| Voltage on Supply Relative to Vss Vec -1 to+7.0 Vv 
T 
Storage Temperature Tstg -55 to + 150 Cc 
Power Dissipation Pp 1 Ww 
Short Circuit Output Current los 50 





* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 

















Item Symbol Min Typ Max Unit 
Supply Voltage Vcc 45 5.0 5.5 Vv 
Ground Vss 0 0 oO Vv | 
Input High Voltage VIH 2.4 ss Vcc+1V Vv 
Input Low Voltage VIL - 1.0 - 0.8 Vv 




















DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 





















































 ————— O_o F.C eS eo ans ee ae eee ks eee ee 
KM428C64 
Parameter (RAM Port) SAM port ; Symbol Unit 
-7 8 -10 

Operating Current* Standby lect {85 80 70 mA 
pS tend OAS Cycling IRC me) | Active | toca 130 | 120 | 110 | ma 
Standby | RAS , CAS , DT/OE, SE = Vin, SC= Vi Standby Ioc2 5 5 5 mA 
Current | WB/WE =Vix SE = Vu, SC= Cycling | Active Ioc2A 45 40 40 | mA 
RAS Only Refresh Current* Standby Iccs 85 80 70 mA 
(CAS=Vin, RAS Cycling @ tRC=min) Active Icc3A 130 120 110 mA 
Fast Page Mode Current* Standby | Icca 65 60 50 mA 
(RAS=Vit, CAS Cycling @ tPC=min) : | Active |_IccaA 110 100 90 mA 
CAS-Before-RAS Refresh Current* Standby Ices 85 80 _| 70 mA 
(RAS and CAS Cycling @ tRC=min) 7 Active IccsA 130 120 110 | mA 
Data Transfer Current* | Standby | Icce 115 110 100 mA 
(RAS and CAS Cycling @ tRC=min) |_ Active loceA 1 150 140 mA 























*NOTE: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output open. 
Icc is specified as average current. 
In tcc1, Icc3, Icc6, address transition should be changed only while RAS=ViL 
In Icca address transition should be changed only once while CAS = Vin. 
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KM428C64 CMOS VIDEO RAM 





INPUT/ OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.) 








Item Symbol Min Max Unit 
Input Leakage Current (Any Input 0<ViIN<Vcc 
+0.5V,, all other pins not under test=0 volts) Ie =10 10 HA 
Output Leakage Current (Data out is disabled, 4 { A 
0V<VouT<Vcc) lot ° : 

a Ae ee LEA eS a Res 

Output High Voltage Level Vou 2.4 : Vv 
(RAM lon=-2mA, SAM loH=-2mA) 
Output Low Voltage Level VoL - 0.4 Vv 
(RAM lo.=2mA, SAM lor=2mA) 














CAPACITANCE (cc=5v, f=1MHz, Ta=25°C) 









Input Capacitance (Ao~A7) 





Input Capacitance (RAS, CAS, WB/WE, 


DT/OE, SE, SC) one 2 7 pF 





Input/Output Capacitance (Wo/DQo~W7/DQ7) Cpa 2 7 . pF 




















Input/Output Capacitance (SDQo~SDQ7) 


AC CHARACTERISTICS (0 C<TA<70 ©, Vec=5.0V+10%, See notes 1,2) 



















































































oe 


FI FCTRANICS 


Parameter Symbol - —_ essa ioe Unit /Notes 
Min Max Min Max Min Max 
Random read or write cycle time tac 130 150 180 ns | 
Read-modify-write cycle time trwc 175 200 240 ns 
Fast page mode cycle time tpc | 45 50 : 60 ns 
Fast page mode read-modify-write tprwc 85 90 | 115 ns 
Access time from RAS tRAC 70 80 100 | ns 3 
Access time from CAS tcac 20 | 20 25 | ns| 3 
Access time from column address taa 35 | 40 50 | ns | 3,11| 
Access time from CAS precharge tera | 40 45 55 | ns| 3 | 
CAS to output in Low-Z teiz 3 3 3 ns | 3 
Output buffer turn-off delay toFF 0 15 3 15 3 15 |_ns oe 
Transition time (rise and fall) tr 3 50 3 50 3 50 | ns; 2. 
RAS precharge time trp 50 60 70 |_ns 
RAS pulse width tras 70 10K 80 10K 100 10K | ns| 
RAS pulse width (fast page mode) trasP 70 100K 80 100K 100 100K | ns 
RAS hold time tRSH 20 20 25 | ns 
CAS hold time tcsH 70 80 100 [ns - 
CAS pulse width tcas 20 10K 20 10K 25 10K | ns 
22 
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ACC HARACTERISTICS (Continued) 



























































70ns 80ns 100ns 
Parameter Symbol 

RAS to CAS delay time tRCD 
RAS to column address delay time | tRAD 
CAS to RAS precharge time tcRP 
CAS precharge time (CBR Counter Test) tcPT 
CAS precharge time (fast page mode) tcp 

Row address set-up time tasR 
Row address hold time tRAH 
Column address set-up time tasc 
Column address hold time tCAH 
Column address hold time referenced to RAS taR 

Column address to RAS lead time tRAL 
Read command set-up time tRCs 
Read command hold referenced to CAS tRCH 
Read command hold referenced to RAS tRRH 
Write command hold time twCH 
Write command referenced to RAS twcrR 

































Write command pulse width 
Write command to RAS lead time 



























































Write command to CAS lead time 

Data set-up time tbs 

Data hold time tDH 

Data hold referenced to RAS tDHR 

Write command set-up time twcs 

CAS to WE delay tcwp 45 50 ns 8 
CAS precharge to WE delay(Fast Page mode) tcPWD 70 | I 85 {ons | 
RAS to WE delay tRWD 105 130 ns 8 
Column address to WE delay time tawD L 65 | | 80 | | ns {_ 8 Z| 
CAS set-up time (C-B-R refresh) tcsR 10 10 ns 

CAS hold time(C-B-R refresh) tCHR 10 20 ns 

RAS precharge to CAS hold time tRPC 10 | 10 [ ns 

Access time from output enable tOEA 20 20 | 25] ns 

Output enable to data input delay toeD 15 | [ 20 | _ns 

Output buffer turn-off delay from OE |_toez 15 3 15 3 20| ns 7 
Output enable command hold time | tOEH ; 15 | 20 ae ns 

Data to CAS delay tDzc 0 0 ns 

Data to output enable delay tDzo 0 | 0 ns 














Refresh period(256 cycle) 


<= 


ELECTRONICS 
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AC CHARACTERISTICS (continued) 
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ELECTRONICS 


70ns 80ns 100ns 
Parameter Symbol T Units | Notes 
Max | Min; Max | Min | Max 

WB set-up time 0] 0 |_ns 
WB hold time 10 15 ns 
Write per bit mask data set-up time 0 0 | | ns 
Write per bit mask data hold time 15 15 ns 
DT high set-up time | o| 0 | |_ns 
DT high hold time 15 15 | | ns 
DT low set-up time 0 0 | ns 
DT low hold time 15 15 ns 
DT low hold ref. to RAS(real time read transfer) 65 | 80 | ns | 
DT low hold ref. to CAS(real time read transfer) 25 30 ns 
DT low hold ref. to col.addr.(real time read transfer) 30 35 | ns 
SE set-up time referenced to RAS 0 0 ns 
SE hold time referenced to RAS 15 15 | ns 
DT to RAS precharge time 60 70 ns 
DT precharge time 25 30 ns 
RAS to first SC delay(read transfer) 80 100 ns 
CAS to first SC delay(read transfer) 35 50 ns 
Col. Addr.to first SC delay(read transfer) 40 55 ns 
Last SC to DT lead time 5 5 ns 
DT to first SC delay time(read transfer) | 15 15 | | ns_| 
Last SC to RAS set-up time(serial input) 30 30 ns 
RAS to first SC delay time(serial input) 25 25 | ns 
RAS to serial input delay time 50 50 ns 
Serial output buffer turn-off delay from RAS (pseudo write transfer) 30 10 7 35 10 50 | ns 7 
Serial Input to first SC delay time 0 0 | | ns | | 
SC cycle time 25 30 | ns 
SC pulse width(SC high time) | 7 10 ns 
SC precharge(SC low time) 7 10 | ns 
Access time from SC 20 | 20 25] ns 4 | 
Serial output hold time from SC 5 5 | | __ns 
Serial input set-up time 0 {; 0 ns 
Serial input hold time 15 20 | _|_ns 
Access time from SE 20 20 25|/ ns 4 
= pulse width | 25 | 25 | ns 
SE precharge time 25 st 25 | ns 
Serial output turn-off from SE 15 L 3 15 3 | 15/ ns 7 
Serial input to SE delay time 0 0 ns 
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AC CHARACTERISTICS (Continued) 


Parameter , Symbol 





Serial write enable set-up time 


70ns 80ns | 100ns 








4+ Units | Notes 
Max 











Serial write enable hold time tSWH 






15 . 20 ns 





Serial write disable set-up time tswis 





5 5 ns 











Serial write disable hold time 


NOTES 


1. An initial pause of 200¢s is required after power-up 
followed by any 8 RAS, 8SC cycles before proper 
device operation is achieved. If the internal refresh 
counter is used a minimum of 8 CAS-before-RAS 
initialization cycles are required instead of 8 RAS 
cycles. 

2. ViH(min) and ViL(max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between ViH(min) and ViL(max), and 
are assumed to be 5ns for all inputs. 

3. RAM port outputs are measured with a load 
equivalent to 1 TTL load and 50pF. 

Dout comparator level: VoH/VoL=2.0/0.8V 

4. SAM port outputs are measured with a load 
equijalent to 1TTL load and 30pF 
DouT comparator level: VoH/VoL=2.0/0.8V 

5. Operation within the taco(max) limit insures that 
trac(max) can be met. The trcD(max) is specified 
as a reference point only: If tacD is greater than the 
specified tacp(max) limit, then access time is 
controlled exclusively by tcac. 

6. Assumes that trcb >tRcp(max). 

7. The parameters, torF(max), toEz(max), tspz(max) 
and tsez(max), define the time at which the output 
achieves the open circuit condition and are not 
reverenced to VOH or VOL. 

8. The twcs, tRwp, tcwod and tawp are non restrictive 
operating parameters. They are included in the 
data sheet as electrical characteristics only. If twcs 
>twcs(min) the cycle is an early write cycle and 
the data out pin will remain high impedance for the 
duration of the cycle. If tcwo=>tcwpd(min)and tRwD 
>trwo(min)and tawp >tawD(min), then the cycle is 
a read-write cycle and the data out will contain the 
data read from the selected address. If neither of 
the above conditions are satisfied, the condition of 
the data out is indeterminate. 






























9. Either tRCH or tRRH must be satisfied for a read 


cycle. 


10. These parameters are referenced to the CAS 


1 


—s 


leading edge in early write cycles and to the WE 
leading edge in read-write cycle. 


. Operation within the trap(max) limit insured that 


tRcD(max) can be met. The tRAD(max) is specified as 
a reference point only. If the trap is greater than the 
specified tRAD(max) limit, then access time is 
controlled by taa. 


12. During power-up RAS, DT/OE must be held High or 


track with Vcc. After power-up, initial status of chip 
is described below. 











STATUS 
Tap Pointer Invalid 
Wi/DQi Hi-Z 
SAM Port Input Mode 











SDQi Hi-Z 


13. Input pulse levels are from 0.0V to 3.0Voits. 


2.4V_ 





All timing measurements are reverenced from VIL 
(max) and ViHimin) with transition time=3.0ns 


—— 3.0V 


0.8V 


14. twcr, tbHR are reverenced to traD(max). 





oe” 
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DEVICE OPERATION 


The KM428C64 contains 524,288 memory locations. ° 
Sixteen address bits are required to address a particular 
8bit word in the memory array. Since the KM428C64 has 
only 8 address input pins, time multiplexed addressing is 
used to input 8 row and 8 column addresses. The 
multiplexing is controlled by the timing relationship between 
the row address strobe (RAS), the column address strobe 
(CAS) and the valid row and column address inputs. 


Operation of the KM428C64 begins by strobing in a valid 
row address with RAS while CAS remains high. 

Then the address on the 8 address input pins is changed 
from a row address to a column address and is strobed in 
by CAS. This is the beginning of any KM428C64 cycle in 
which a memory location is accessed. The specific type 
of cycle is determined by the state of the write enable pin 
and various timing relationship. | The cycle is terminated 
when both RAS and CAS have returned to the high state. 
Another cycle can be initiated after RAS remains high long 
enough to satisfy the RAS precharge time (tre) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified by 
tras (min) and tcas (min) respectively. These minimum pulse 
widths must be satisfied for proper device operation and 
data integrity. Once a cycle is initiated by bringing RAS low, 
it must not be aborted prior to satisfying the minimum RAS 
and CAS pulse widths. 

In addition, a new cycle must not begin until the minimum 
RAS precharge time, tre, has been satisfied. Once a 
cycle begins, internal clocks and other circuits within the 
KM428C64 begin a complex sequence of events. 

If the sequence is broken by violating minimum timing 
requirement, loss of data integrity can occur. 


Read es 
Aread cycle is achieved by maintaining WB/WE high during 


a RAS / CAS cycle. The access time is normally specified 
with respect to the falling edge of RAS. But the access time 
also depends on the falling edge of CAS and on the valid 
column address transition. 

lf CAS goes low before taco (max) and if the column 


Table 1. 


address is valid before trav (max) then the access time to 
valid data is specified by trac (min). However, if CAS goes 
low after taco (max) or the column address becomes valid 
after tran (max), access is specified by tcac or ta. 


The KM428C64 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must be 
low for the period of time defined by toea. 


Write 

The KM428C64 can perform early write and read-modify 
-write cycles. The difference between these cycles is in the 
state of data-out and is determined by the timing relationship 
between WB/WE, DT/OE and CAS. In any type of write 
cycle. Data-in must be valid at or before the falling edge of 
WEB/WE, whichever is later. 


Fast Page Mode 

Fast page mode provides high speed read,write or read- 
modify-write access to all memory cells within a selected 
row. These cycles may be mixed in any order. A fast page 
mode cycle begins with a normal cycle. Then, while RAS is 
kept low to maintain the row address, CAS is cycled to 
strobe in additional column addresses. This eliminates the 
time required to set up and strobe sequential row addresses 
for the same page. 


Writer-Per-Bit 

The write-per-bit function selectively controls the internal 
write-enable circuits of the RAM port. When WB/WE is held 
"low" at the falling edge of RAS, during a random access 
operation, the write-mask is enabled. At the same time, the 
mask data on the Wi/DQi pins is latched onto the write-mask 
register (WM1). When a "0" is sensed on any of the Wi/DQi 
pins, their corresponding write circuits are disabled and new 
data will not be written. 


When a_ "1" is sensed on any of the Wi/DQi pins, their 
corresponding write circuits will remain enabled so that new 
data is written. The write mask data is valid for only one 
cycle the truth table of the write-per-bit function are shown in 
table 1. 


Truth table for write-per-bit function 


ee ee DT/OE WE/WE Wi/DQi 


FUNCTION 
WRITE ENABLE 








Firerrnnainre 


WRITE ENABLE 
WRITE MASK 





26 


KM428C64 


CMOS VIDEO RAM 





DEVICE OP ERATION (Continued) 


Data Output 

The KM428C64 has a three-state output buffer which are 
controlled by CAS and DT/OE. When either CAS or DT/OE 
is high (Vin) the output is in the high impedance (Hi-Z) state. 
In any cycle in which valid data appears at the output goes 
into the low impedance state in a time specified by tciz after 
the falling edge of CAS. Invalid data may be present at the 
output during the time after tc.z and before the valid data 
appears at the output. The timing parameter tcac, trac and 
taa specify when the valid data will be present at the output. 
The valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hidden 
refresh). Each of the KM428C64 operating cycles is listed 
below after the corresponding output state produced by the 
cycle. 


Valid Output Data: Read, Read-Modify-Write, Hidden 
refresh, Fast page mode Read, Fast Page Mode Read- 
Modify-Write. 


Refresh 

The data in the KM428C64 is stored on a tiny capacitor 
within each memory cell. Due to leakage the data may leak 
off after a period of time. To maintain data integrity it is 
necessary to refresh each of the 256 rows every 4 ms. Any 
operation cycle performed in the RAM port refreshes the 
2048 bits selected by the row addresses or an on-chip 
refresh address counter. 

Either a burst refresh or distributed refresh may be used. 
There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 256 row address, (Ao ~ Az). 


CAS-before-RAS Refresh: The KM428C64 has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low for 
the specified set up time (tcsr) before RAS goes low the 
on-chip refresh circuitry is enabled. An internal refresh 
operation automatically occurs. The refresh address is 
supplied by the on-chip refresh address counter which is 
then internally incremented in preparation for the next 
CAS-before-RAS refresh cycle. 


Hidden Refresh:A hidden refresh cycle may be performed 
while maintaining the latest valid data at the output by 
extending the CAS active time and cycling RAS. 


The KM428C64, hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cycle. 
The refresh row address is the preferred method. 


Transfer Operation 

1. Normal Write/Read Transfer. 
(SAM —» RAM / RAM — SAM) 

2. Pseudo Write Transfer (Switches serial port from serial 
Read to serial Write. No actual data transfer takes place 
between the RAM and the SAM). 

3. Real Time Read Transfer (On the fly Read Transfer 
Operation). 


Read-Transfer Cycle 

A read-transfer consists of loading a selected row of data 
from the RAM array into the SAM register. 

A read-transfer is accomplished by holding CAS high, DT/OE 
low and WB/WE high at the falling edge of RAS. The row 
address selected at the falling edge of RAS determines the 
RAM row to be transferred into the SAM. 


The actual data transfer completed at the rising edge of 
DT/OE. When the transfer is completed, the SDQ lines are 
set into the output mode. 

in a read/real-time read-transfer cycle, the transfer of a new 
row of data is completed at the rising edge of DT/OE and 
becomes valid on the SDQ lines after the specified access 
time tsca from the rising edge of the subsequent serial clock 
(SC) cycle. The start address of the serial pointer of the SAM 
is determined by the column address selected at the falling 
edge of CAS 


Write Transfer Cycle 


A write transfer cycle consist of loading the content of the 
SAM data register into a selected row of RAM array. A write 
transfer is accomplished by CAS high, DT/OE low, WB/WE 
low and SE low at the falling edge of RAS. The row address 
selected at the falling edge of RAS determines the RAM row 
address into which the data will be transferred. The column 
address selected at the falling edge of CAS determines the 
start address of the serial pointer of the SAM. After the write 
transfer is completed, the SDQ lines are in the input mode so 
that serial data synchronized with SC can be loaded. When 
consecutive write transfer operations are performed, there as 
a delay in availability between the last bit of the previous row 
and the first bit of the new row. Consequently the SC clock 
must be held at a constant Vit or Vin after the SC precharge 
time tscp has seen satisfied. A rising edge of the SC clock 
must not occur until after a specified delay tsRD from the 
falling edge of RAS. 





FIErTennire 
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DEVICE OPERATION Continued) 


Table 2. Truth table for Transfer a 


FUNCTION TRANSFER DIRECTION 


Read transfer cycle 
Write transfer cycle 
Pseudo write transfer cycle 


er erere 






Pseudo Write Transfer Cycle 


The pseudo write trarisfer cycle switches SDQ lines 
from serial read mode to serial write mode. It doesn't 
perform data transfer. A pseudo write transfer is 
accomplished by holding CAS high, DT/OE low, 
WB/WE low and SE high at the falling edge of RAS. 
The pseudo write transfer cycle must be performed 
after a read transfer cycle if the subsequent operation is a 
write transfer cycle. There is a timing delay associated 
with the switching of the SDQ lines from serial output 
mode to serial input mode. During this period, the SC 
clock must be held at a constant Vii or Vin after the tsc 
precharge time has been satisfied. A rising edge of the SC 
clock must not occur until after the specified delay tsro from 
the falling edge of RAS. 


Serial Clock (SC) 


All operation of the SAM port are synchronized with the 
serial clock SC. Data is shifted in or out of the SAM 
registers at the rising edge of SC. In a serial read, the 
output data becomes valid on the SDQ pins after the 
maximum specified serial access time tsca from the rising 
edge of SC. The serial clock SC also increments the 8 bit 
serial pointer which is used to select the SAM address. The 
pointer address is incremented in a wrap around mode to 
select Sequential locations after the starting location which 
is determined by the column address in the read transfer 
cycle. 






RAM — SAM 
SAM —> RAM 











Serial Input / Output (SDQO ~ SDQ7) 


Serial input and serial output share common |/O pins. Serial 
input or output mode is determined by the most recent 
transfer cycle. When a read transfer cycle is performed, the 
SAM port is in the output mode. When a pseudo write 
transfer is performed, the SAM port operation is switched 
from output mode to input mode. During subsequent write 
transfer cycle, the SAM port remains is the input mode. 


Power - up 

An initial pause of 200 usec is required, after power-up 
followed by 8 initialization cycles before proper device 
operation is assured. 
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TIMING DIAGRAMS £(continued) 
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TIMING DIAGRAMS (Continued) 
PAGE MODE READ CYCLE 
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TIMING DIAGRAMS (continued) 
PAGE MODE WRITE CYCLE (EARLY WRITE) 
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TIMING DIAGRAMS (Continued) 
PAGE MODE READ-MODIFY-WRITY CYCLE 
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TIMING DIAGRAMS 6 continued) 
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TIMING DIAGRAMS (Continued) 
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
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TIMING DIAGRAMS 


(Continued) 


HIDDEN REFRESH CYCLE 
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TIMING DIAGRAMS £(continueq) 
READ TRANSFER CYCLE 
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TIMING DIAGRAMS (Continued) 
REAL TIME READ TRANSFER CYCLE 
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TIMING DIAGRAMS (Continued) 
PSEUDO WRITE TRANSFER CYCLE 
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TIMING DIAGRAMS (continued) 


WRITE TRANSFER CYCLE 
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TIMING DIAGRAMS (Continued) 
SERIAL WRITE CYCLE (SE Controlled Inputs) 
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SERIAL READ CYCLE (SE = ViL) 
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PACKAGES DIMENSION 


Unit : Inches (millimeters) 
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256KX4 Bit CMOS Video RAM 
FEATURES 


Dual port Architecture 
256K x 4 bits RAM port 
512 x 4 bits SAM port 

¢ Performance 












Parameter 
| RAM access time (tRAC) 


























RAM access time (tcac) 20ns | 20ns | 20ns 
RAM cycle time (tRc) 110ns | 130ns 
RAM page mode cycle (tec)| 40ns | 45ns 
SAM access time (tsca) 18ns | 20ns | 20ns 
SAM cycle time (tscc) 20ns | 25ns | 25ns 





RAM active current 














SAM active current 


Fast Page Mode 

RAM Read, Write, Read-Modify-Write 

Serial Read and Serial Write 

Read, Real Time Read and Split Read Transfer 
(RAM~>SAM) 

Write, Split Write Transfer with Masking 
operation (New Mask) 

Block Write, Flash Write and Write per bit with 
Masking operation (New Mask) 

e CAS-before-RAS, RAS-only and Hidden Refresh 
Common Data I/O Using three state RAM Output 
Control 

¢ All inputs and outputs TTL compatible 

¢ Refresh: 512 Cycle/8ms 

Single +5V+10% Supply Voltage 

Plastic.28-PIN 400 mil SOJ and ZIP 


GENERAL DESCRIPTION 


The Samsung KM424C257 is aCMOS 256K X4 bit Dual 
Port DRAM. It consists of a 256K X4 dynamic random 
access memory (RAM) port and 5124 static serial ac- 
cess memory (SAM) port. The RAM and SAM ports 
operate asynchronously except during data transfer bet- 
ween the ports. 


The RAM array consists of 512 bit rows of 2048 bits. 
It operates like a conventional 256K X4 CMOS DRAM. 
The RAM port has a write per bit mask capability. 


The SAM port consists of four 512 bit high speed shift 
registers that are connected to the RAM array through 
a 2048 bit data transfer gate. The SAM port has serial 
read and write capabilities. 


Data may be internally transferred bi-directionally between 
the RAM and SAM ports using read or write transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM424C257 supports RAS-only, Hidden, 
and CAS-before-RAS refresh for the RAM port. The SAM 
port does not require refresh. 


All inputs and |/O's are TTL level compatible. All 
address lines and Data Inputs are latched on chip 


to simplify system design. The outputs are 
unlatched to allow greater system flexibility. 


PIN CONFIGURATION (Top Views) 


28 Pin 400 mil SOJ 


28 Pin 400 mil ZIP 
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PIN DESCRIPTION 



































Symbol Type Description 
Ps i i a 

RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input 
signal. The RAM port is placed in standby mode when the RAS conirol is held 
"High" 

CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a 
strobe for the DSF inputs 

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 

by RAS and CAS to select one 16-bit word out of the 262,144 available. 9 row 
address bits are latched on the falling edge of the row address strobe(RAS) and 
the following nine column address bits are latched on the falling edge of the 
column address strobe(CAS). 

WB/WE IN The WB/WE input is a multifunction pin. when WB/WE is "High" at the falling edge 
of RAS, during RAM port operation, it is used to write data into the memory array 
in the same manner as a standard DRAM. When WB/WE is "Low" at the falling 
edge of RAS, during RAM port operation, the W-P-B function is enabled. 

DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 
at the falling edge of RAS when Transfer enable. 

DSF IN DSF is used to indicate which special functions(BW, FW, Split Transfer, etc)are 
used for a particular access cycle. 

Wi/DQi IN/OUT Data I/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 

SC IN Clock input to the serial address counter and data latch for the SAM register 
SDQi IN/OUT Serial input and serial output share common 1/O pins. Serial input or output mode 
is determined by the most recent read, write or pseudo write transfer cycle. 
QSF OUT QSF indicates which half of the SAM is being accessed. Low if address is 0-255, 
High if address is 256-511. 
SE IN In a serial read cycle. SE is used as an output control. When SE is "High", serial 
access is disabled, however, the serial address pointer is still incremented while 
SC is clocked. 
Vcc SUPPLY Power supply 
Vss SUPPLY Ground 
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FUNCTIONAL BLOCK DIAGRAM 


CONTROL 


REFRESH 
ADDRESS 


COUNTER 





1 1 oe) oe 
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REGISTER (LOWER) REGISTER (UPPER) COLOR 
MASK REGISTER 
SERIAL DATA SELECTOR REGISTER 
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FUNCTION TRUTH TABLE 


Mnemonic RAS CAS | Address” | DQi Input? | write | Color = 
= flee eee eee ee : Function 
Code | GAS |DT/OE| WE | DSF DSF | RAS | CAS | RAS |CAS/WE| Mask | Register 


CBR o| x |x{x 229 || a = — | CBR Refresh 
ROR 1 1 Ee 0 — |Row! X | X aS SN, Ses — | RAS-only Refresh 


Normal DRAM Read/ 
RW 1 4 1 0 Row 
Write(No. Mask) 
Masked DRAM Write 





< | fil 








x< 








x< 
(=) 








RW/NM 1 1 0 0 X 0 | Row .| WMi|} Data | Use _ 


(New Mask) 
Masked Flash Write 


MFLW 1 1 0 1 X x: | Row] X |WMi} xX Use | Use 






















































































LC (New Mask) 
Col. ; 
BW 1 1 1 0 X 1 | Row X — Use } Block Write (No Mask) 
Mask 
eaeee 
Col. Masked Block Write 
BW/NW 1 1 0 0 Xx 1 | Row WMi Use | Use 
Mask (New Mask) 
+3 Coor ; 
LCR 1 1 1 1 X 4 | Row X _ Load | Load Color Register 
Mask 
RT 1 0 1 0 X xX | Row X Xx — — | Read Transfer 
SRT 1 0 1 1 | X x | Row] Tap} X Xx — — | Split Read Transfer 
PWT 1 0 0 0 1 x |Row]| Tap} X X — — | Pseudo Write Transfer 
+3 2 a Masked Write 
MWT 1 0 0 0 0 x | Row] Tap |WMi| xX — -- 
Transfer(New Mask) 
; Masked Split Write 
MSWT 1 0 0 1 X xX | Row; Tap|WMi| xX — — 
Transfer(New Mask) 


X: Don't Care, -: Not Applicable 


Note 

*1 : These column show what must be present on the Ao~As outputs at the falling edge of RAS and CAS. 

*2 : These column show what must be present on the DQo~DQ3 outputs at the falling edge of RAS, CAS or WB/WE, 
whichever is later. 

*3 : The Row that is addressed will be refreshed. 
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ABSOLUTE MAXIMUM RATINGS* 




















Item Symbol Rating Unit 
Voltage on Any Pin Relative to Vss Vin, Vout —-1 to +7.0 V 
Voltage on Vcc Supply Relative to Vss Voc —1 to +7.0 V 
Storage Temperature Tstg -55 to +150 °C 
Power Dissipation | Pp 1 Ww 
Short Circuit Output Current los 50 mA 














* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0 to 70°C) 

















Supply Voltage 5.5 











Ground Vss @) O 0 | V 
input High Voltage Vin 2.4 — Vec+1V V 
Input Low Voltage 0.8 Vv 























Input Leakage Current (Any Input 0<Vin<Vcc +0.5V, 


























all other pins not under test=0 volts) 

gee eat 0 cael (Data out is disabled, ie | ~10 10 uA 
Ciperuereinne —2mA) Vou a = x 
eat vo | - | o | 





CAPACITANCE (Vcc=5V, f=1MHz, TA=25°C) 








Input Capacitance (Ao-Ag) 
Input Capacitance (RAS, CAS, WB/WE, 





























DT/OE, SE, SC, DSF) Cinz : r PE 

Input/Output Capacitance (Wo/DQo-W3/DQ3) Cpa 2 7 pF 

Input/Output Capacitance (SDQo-SDQ3) Cspa 2 7 pF 
(QSF) 7 





Output Capacitance 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 













































































KM424C257 
Parameter(RAM Port) SAM Port | Symbol [- T Unit 
| 6 8 
Operating Current*1 | Standby | !cct 90 85 80 mA 
(RAS and CAS Cycling @trc=min.) Active Iec1A 140 130 120 mA 
Standby Current*t Standby Icc2 5 5 5 mA 
DT/OE-WAWE z T + + 
(RAS=CAS=DT/OE=WB/WE=ViH,DSF=ViL) | Active Icc2A 50 45 40 mA 
; a T 
RAS. Only Refresh Current*1 Standby Icc3 90 85 | 80 mA | 
(CAS=VinH, RAS Cycling @tRc=min.) Active : Icc3A 140 130 120 mA 
a T | 
Fast Page Mode Current*1 Standby lcca 70 GS 00 i a 
(RAS=ViL, CAS Cycling @trc=min.) Active Icc4A 120 110 100 mA 
| : 

CAS-Before-RAS Refresh Current*1 Standby 1 1ece |. 2 = | a ms 
(RAS and CAS Cycling @trc=min.) Active | _IccsA | 140 130 120 mA 
Data Transfer Current*1 Standby | Iccs 120, | #115 | 110 mA 
(RAS and CAS Cycling @trc=min.) Active IcceA | (170 160 | 150 mA 
Flash Write Cycle Standby | Icc7 I 90 85 ,;. 80 | mA 
(RAS and CAS Cycling @tac=min.) Active Ioc7A 140 | 130 | 120 mA 
Block Write Cycle Standby | Iccs | 100 95 | 90 ke mA 
(RAS and CAS Cycling @trc=min.) Active | IcceA | 150 140, | 130 mA | 
Color Register Load or Read Cycle Standby | _Iccs 90 85 | 80 mA 
(RAS and CAS Cycling @trc=min.) Active IccoA 140 130 120 mA 





NOTE*1: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output 
open, Icc is Specified as average current. 

In Icc1, Icc3, Icc6, Icc7, Icc8, Icc9 address transition should be changed only while RAS=VIL 

In Icca, address transition should be changed only once while CAS=Vin. 
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AC CHARACTERISTICS (°C <Ta<70°C, Vcc=5.0V + 10%, see notes 1,2) 


Parameter 


Random read or write cycle time 








Read-modify-write cycle time 





| Fast page mode cycle time 





| Fast page mode read-modify-write 











| Access time from RAS 








| Access time from CAS 


Access time from column address 





Access time from CAS precharge 








| CAS to output in Low-Z 











| Output buffer turn-off delay 








| Transition time(rise and fall) 





| RAS precharge time 





| RAS pulse width 





RAS pulse width(fast page mode) 
RAS hold time 
CAS hold time 


RAS to CAS delay time 
RAS to column address delay time 


CAS pulse width tcas 


tCSH 














CAS to RAS precharge time 








CAS precharge time (CBR Counter Test) 











CAS precharge time(fast page mode) 








Row address set-up time 



















































































Row address hold time 

Column address set-up time 

Column address hold time |__tcaH als 

Column address hold referenced to RAS uf tar pa _| 
Column address to RAS lead time = tRAL 4 30 | 35 |— Es 40 | = ns _| 

Read command set-up time tRCS 0 0 0 ales ns 

Read command hold referenced to CAS | {RCH rs 0 o | e| 0 ue ns 1 

Read command hold referenced to RAS tRRH 0 il 0 ia a 0 ns 
ae command hold time tWCH 15 15 [ T 15 aoe | ns : 
| Write command hold referenced to RAS | iwer | 45 Ts iL =, 60 ie ns _| 
| Write command pulse width twp 10 me. 5 | 15 | ns _| 
| Write command to me lead time tRWL 15 baw + 20 zl ns _| 

Write command to CAS lead time tCWL 15 15 20 ns 

50 
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AC CHARACTERISTICS (0°c<Ta<70°C, Vec=3.3V +0.3V, See notes 1,2) 











































































































Parameter Symbol/—— = To i ts is | Units | Notes 
Min | Max | Min; Max | Min| Max 
Data set-up time tbs 0 0 0 | ns 10 
Data hold time tDH 15 | 15 [ 15 | ns | 10 | 
Data hold referenced to RAS tDHR 45 55 60 “ns 
Write command set-up time twcs | ol 0 0 ns 8 
CAS to WE delay tcwo 45 45 ns 8 
CAS precharge to WE delay(Fast Page mode) tcPwo 65 70 ns 
RAS to WE delay tRWD 95 105 [ ns | 8 
Column address to WE delay time tawD 60 65 | ns | 8 
CAS set-up time (C-B-R refresh) tcsR 10 | 10 | | ns | 
CAS hold time(C-B-R refresh) tCHR 10 10 | ns 
RAS precharge to CAS hold time tRPC 10 10 | ns 
RAS hold time referenced to OE tROH | 20 20 ns 
Access time from output enable ‘|_tOEA 20 | 20 20 j ns | 7 
Output enable to data input delay tOED 15 15 ns | 
Output buffer turn-off delay time from OE {_toez 15 0 15 0 15} ns 
Output enable command hold time tOEH 15 | 15 | ns 
Data to CAS delay tDzc 0 0 ns 
Data to output enabie delay tDzo 0 0 ns | 
Refresh period(512 cycle) tREF 8 8 8 | ms { 
WB set-up time twWSR 0 0 ns 
WB hold time tRWH 10 15 ns 
DSF set-up time referenced to RAS (I) tFHR 0 0 | ns | 
DSF hold time referenced to RAS (I) tFSR 55 60 ns 
DSF hold time referenced to RAS (II) |_tRFH 10 | 15 ns | 
DSF set-p time referenced to CAS tFSc 0 0 | ns 
DSF hold time referenced to CAS tCFH 15 15 ns_| 
Write per bit mask data set-up tms 0 0 / ns 
Write per bit mask data hold __|_tMH 10 ) 15 | ns | 
DT high set-up time tTHS 0 0 ns 
DT high hold time tTHH 10 15 ns 
DT high set-up time |_tns Of | 0 |_ns_| 
DT low hold time tTLH 10 10 15 ns 
DT low hold ref. to RAS(real time read transfer) tRTH 50 60 65 | ns | | 
DT low hold ref. to CAS(real time read transfer) tCTH 15 20 25 ns 
DT low hold ref. to col.addr.(real time read transfer) taTH 20 25 | 7 30 ns 
SE setup referenced to RAS teSR 0 0 0 [ ns i 
SE hold time referenced to RAS tREH 10 10 15 ns 
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AC CHARACTERISTICS (Continued) 
























































































































































Parameter Symbol 
DT to RAS precharge time [ne 
DT precharge time tTp 
RAS to first SC delay(read transfer) | rso | 6 | | 7] &z| wo | | a 
CAS to first SC delay(read transfer) tcsp 25 | =f ao | fs | 
Col.Addr.to first SC delay(read transfer) tasD 35 40 ZG 40 | | ns | 
Last SC to DT lead time tTSL 5 5 5 ns 
fi DT to first SC delay time(read transfer) nso | 1 0 | 10 | | 15 | ns 
Last SC to RAS set-up time(serial input) tsRS 30 30 ae 30 ns = 
| RAS to first SC delay time(serial input) tsRD [20 20 | 25 _| ts 
RAS to serial input delay time tsDD 30 40 | a0 | a 
| Serial output buffer turn-off delay from RAS ives aes 
tspz 10 30 10 30 10 35 ns 7 
(pseudo write transfer) dhs iI | es | 
Serial Input to first SC delay time tszs 0 | 0 ai 0 ns | 
t= cycle time al tscc 20 25 25 | Lae 12 | 
SC pulse width(SC high time) — tsc 6 t 7 ci 7 | ns 
| sc precharge(SC low time) tscp ls — 7 24 7 : ns | 
Access time from SC ae + 18 — ali 20 20 | ns 4 
| Serial output hold time from SC tSOH 5 ate 5 | 5 be ns | 
Serial input set-up time | 20s _| 0 o | za 0 ns 
sera input hold time tsDH ee es 15 its 15 [ ns 
Accesstime fromSE tSEA 15 | 20 = | 20 | ns i. 
SE pulse width its [tse de 20 ts 20 | + 25 aa 
SE precharge time ts—P | 20 20 | 25 t a ns 
Serial output turn-off from SE tsEz 0 15 L 0 15 I 0 15 ns | 7 
Serial input to SE delay time __|_ tsze | 0 o | - 0 —, ns| | 
Serial write enable set-up time tsws | 5 _ | 5 5 [rs 
Serial write enable hold time tsWH 10 ss 15 ee 5 | oa ns 
Serial write disable set-up time tswis 5 5 5 ns 
Serial write disable hold time tSWiH 15 15 15 ns 
Split transfer set-up time | tsTs 25 25 | R 25 | al ns 
Split transfer hold time {STH 25 © TE >| 25 | ns ae 
SC-QSF delay time | tsap 25 ill =, 4] 25 eal + 25 | ons 
| DT-aSF delay time trap ares | 25 25 ae pas 
CAS-QSF delay time tcap | _ 30 | 3% [ | 40 | ns 
RAS-QSF delay time trap 60 70 80 ns 
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NOTES 


1. 


An initial pause of 200us is required after power- 
up followed by any 8 RAS, 8 SC cycles before proper 
device operation is achieved. If the internal refresh 
counter is used a minimum of 8 CAS-before-RAS 
initialization cycles are required instead of 8 RAS 
cycles. 


. Virqminy and Vit(max) are reference levels for measur- 


ing timing of input signals. Transition times are 
measured between Vir(min) and Vit(max), and are 
assumed to be 5ns for all inputs. 

Inputs signal transition from 0 to 3V for AC Testing. 


. RAM port outputs are measured with a load 


equivalent to 2 TTL loads and 100pF. 
Dout comparator level: VoH/VOL=2.0/0.8V 


. SAM port outputs are measured with a load 


equivalent to 1 TTL loads and SOpF. Dout com- 
parator level: Voo/VoL=2.0/0.8V. 


. Operation within the traco(max) limit insures that 


trac(max) can be met. trco(max) is specified as a 
reference point only: If taco is greater than the 
specified trcp(max) limit, then access time is con- 
trolled exclusively by tcac. 


. Assumes that tacp2trcpimax)- 
. The parameters, torF(max), toez(max), tspz(max) and 


tsEz(max), define the time at which the output. 


achieves the open circuit condition and is not 
referenced to Von or Vo). 


. twos, trwo, tcwp and tawp are non restrictive 


operating parameters. They are included in the data 
sheet as electrical characteristics only. If 
twces2twcsimin) the cycle is an early write cycle and 


10. 


the data out pin will remain high impedance for the 
duration of the cycle. If tcwo2tcwpmin) and 
trwo2trwo(min) and tawo2tawpimin), then the cycle 
is a read-write cycle and the data out will contain 
the data read from the selected address. If neither 
of the above conditions are satisfied, the condition 
of the data out is indeterminate. 


. Either tacH or tary must be satisfied for a read 


cycle. 

These parameters are referenced to the CAS 
leading edge in early write cycles and to the WE 
leading edge in read-write cycles. 


. Operation within the trapimax) limit insures that 


trcp(max) Can be met. trap(max) is specified as a 
reference point only. If trap is greater than the 
specified trapimax) limit, then access time is con- 
trolled by taa. 


12. Assume tT=3ns 
13. Recomended operating input condition. 





—— 3.0V 


Input pulse levels are from 0.0V to 3.0Volts. 
All timing measurements are referenced from Vit (max) 


and Vix (min) with transition time = 3.0ns 
14. twer, tOHR are referenced to tRAD(max) 
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DEVICE OPERATION 


The KM424C257 contains 1,048,576 memory loca- 
tions. Eighteen addres its are required to address a 
particular 4-bit word in the memory array. Since the 
KM424C257 has only O address input pins, time 
multiplexed addressing is used to input 9 row and 9 col- 
umn addresses. The multiplexing is controlled by the tim- 
ing relationship between the row address strobe (RAS), 
the column address strobe (CAS) and the valid row and 
column address inputs. 


Operation of the KM424C257 begins by strobing in a 
valid row address with RAS while CAS remains high. Then 
the address on the 9 address input pins is changed from 
a row address to a column address and is strobed in by 
CAS. This is the beginning of any KM424C257 cycle 
in which a memory location is accessed. The specific type 
of cycle is determined by the state of the write enable 
pin and various timing relationships. The cycle is ter- 
minated when both RAS and CAS have returned to the 
high state. Another cycle can be initiated after RAS re- 
mains high long enough to satisfy the RAS precharge time 
(tap) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse widths are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by bring- 
ing RAS low, it must not be aborted prior to satisfying 
the minimum RAS and CAS pulse widths. In addition, a 
new cycle must not begin until the minimum RAS 
precharge time, tap, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM424C257 begin a complex sequence of events. If 
the sequence is broken by violating minimum timing re- 
quirements, loss of data integrity can occur. 


Read 


A read cycle is achieved by maintaining WB/WE high dur- 
ing a RAS/CAS cycle. The access time is normally 
specified with respect to the falling edge of RAS. But the 
access time also depends on the falling edge of CAS and 
on the valid column address transition. If CAS goes low 


before tacp(max) and if the column address is valid 
before trap(max) then the access time to valid data is 
specified by trac(min). However, if CAS goes low after 
trcp(max) or if the column address becomes valid after 
trap(max), access is specified by tcac or taa. 


The KM424C257 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must 
be low for the period of time defined by toga. 


Write 


The KM424C257 can perform early write and read- 
modify-write cycles. The difference between these 
cycles is in the state of data-out and is determined by 
the timing relationship between WB/WE, DT/OE and CAS. 
In any type of write cycle, Data-in must be valid at or 
before the falling edge of WB/WE, whichever is later. 


Fast Page Mode 


Fast page mode provides high speed read, write or read- 
modify-write access to all memory cells within a selected 
row. These cycles may be mixed in any order. A fast page 
mode cycle begins with a normal cycle. Then, while RAS 
is kept low to maintain the row address, CAS is cycled 
to strobe in additional column addresses. This eliminates 
the time required to set up and strobe sequential row ad- 
dresses for the same page. 


Write-Per-Bit 


The write-per-bit function selectively controls the inter- 
nal write-enable circuits of the RAM port. When WB/WE 
is held ‘low’ at the falling edge of RAS, during a random 
access operation, the write-mask is enabled. At the same 
time, the mask data on the Wi/DQi pins is latched onto 
the write-mask register (WM1). When a ‘0’ is sensed on 
any of the Wi/DQi pins, their corresponding write circuits 
are disabled and new data will not be written. 


When a ‘1’ is sensed on any of the Wi/DQi pins, their 
corresponding write circuits will remain enabled so that 
new data is written. The write mask data is valid for only 
one cycle the truth table of the write-per-bit function are 
shown in Table 1. 


Table 1. Truth table for write-per-bit function 


H 





mee | we 


FUNCTION 


WRITE ENABLE 


* 





H 















WRITE ENABLE 
INHIBIT WRITE 
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DEVICE OPERATION (continued) 
Block Write 


A block write cycle is performed by holding CAS, DT/OE 
“high” and DSF “Low” at the falling edge of RAS and 
by holding DSF “high” at the falling edge of CAS. The 
state of the WB/WE at the falling edge of RAS determines 
whether or not the I/O data mask is enabled as write per 
bit function. At the falling edge of CAS, the starting col- 
umn address pointer and column mask data must be pro- 
vided. During a block write cycle, the 2 least significant 
column address (Ao and A1) are internally controlled and 
only the seven most significant column address (A2~As) 
are latched at the falling edge of CAS. 


Flash Write 


Flash write is mainly used for fast clear operations in 
frame buffer applications. A flash write cycle is perform- 
ed by holding CAS “high”, WB/WE “Low” and DSF “high” 
at the falling edge of RAS. The mask data must also be 
provided on the Wi/DQi lines at the falling edge of RAS 
in order to enable the flash write operation for selected 
1/O blocks. 


Data Output 


The KM424C257 has a three state output buffers which 
are controlled by CAS and DT/OE. When either CAS or 
DT/OE is high (Vin) the output is in the high impedance 
(Hi-Z) state. In any cycle in which valid data appears at 
the output the output goes into the low impedance state 
in a time specified by tc.z after the falling edge of CAS. 
Invalid data may be present at the output during the time 
after tc_z and before the valid data appears at the out- 
put. The timing parameters tcac, trac and taa specify 
when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hid- 
den refresh). Each of the KM424C257 operating cycles 
is listed below after the corresponding output state pro- 
duced by the cycle. 


Valid Output Data: Read, Read-Modity-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write, Read Color Register. 


Refresh 


The data in the KM424C257 is stored on a tiny capacitor 
within each memory cell. Due to leakage the data may 
leak off after a period of time. To maintain data integrity 
it is necessary to refresh each of the 512 rows every 
~ 8 ms. Any operation cycle performed in the RAM port 
refreshes the 2048 bits selected by the row addresses 
or an on-chip refresh address counter. Either a burst 
refresh or distributed refresh may be used. There are 


several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 512 row address, 
(Ao-Ag). 


CAS-before-RAS Refresh: The KM424C257 has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time(tcsr) before RAS goes low 
the on-chip refresh circuitry is enabled. An internal refresh 
operation automatically occurs. The refresh address is 
supplied by the on-chip refresh address counter which 
is then internally incremented in preparation for the next 
CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be perform- 
ed while maintaining the latest valid data at the output 
by extending the CAS active time and cycling RAS. The 
KM424C257 hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh the 
KM424C257 by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain applica- 
tions in which it might be advantageous to perform refresh 
in this manner but in general RAS-only refresh or CAS- 
before-RAS refresh is the preferred method. 


Transfer Operation 


1. Normal Write/Read Transfer (GAM~RAM/RAM> 
SAM.). 

2. Pseudo Write Transfer (Switches serial port from serial 
Read to serial Write. No actual data transfer takes 
place between the RAM and the SAM.). 

3. Real Time Read Transfer (On the fly Read Transfer 
operation). 

4. Split Write/Read Transfer (Divides the SAM into a high 
and a low half. Only one half is transferred from/to 
the SAM while the other half is write to/read from the 
SDQ pins.). 


Read-Transfer Cycle 


A read-transfer consists of loading a selected row of data 
from the RAM array into the SAM register. A read-transfer 
is accomplished by holding CAS high, DT/OE low and 
WB/WE high at the falling edge of RAS. The row address 
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selected at the falling edge of RAS determines the RAM 
row to be trasferred into the SAM. 


(Continued) 


The actual data transfer completed at the rising edge of 


data transfer. A psuedo write transfer is accomplished 
by holding CAS high, DT/OE low, WB/WE low and SE 
high at the falling edge of RAS. The pseudo write transfer 
cycle must be performed after a read transfer cycle if 


Table 2. Truth table for Transfer operation 


RAS Falling. Edge 









Function 





Transfer 
Data Bits 


Transfer 
Direction 


Sam port 
Mode 








RAM~SAM 





512X4 | Input>Output 











it 
hoy L 


Read Transfer 
L Masked Write Transfer 





SAM—>RAM | 512x4 | Output—Input 











*: Don’t Care 


DT/OE. When the transfer is completed, the SDQ lines 
are set into the otuput mode. In a read/real-time read- 
transfer cycle, the transfer of a new row of data is com- 
pleted at the rising edge of DT/OE and becomes valid 
on the SDQ lines after the specified access time 
tsca from the rising edge of the subsequent serial clock 
(SC) cycle. The start address of the serial pointer of the 
SAM is determined by the column address selected at 
the falling edge of CAS. 


Write Transfer Cycle 


Awrite transfer cycle consists of loading the content of 
the SAM data register into a selected row of RAM array. 
Awrite transfer is accomplished by CAS high, DT/OE low, 
WB/WE low and SE low at the falling edge of RAS. The 
row address selected at the falling edge of RAS deter- 
mines the RAM row address into which the data will be 
transfered. The column address selected at the falling 
edge of CAS determines the start address of the serial 
pointer of the SAM. After the write transfer is completed, 
the SDQ lines are in the input mode so that serial data 
synchronized with SC can be loaded. When two con- 
secutive write transfer operations are performed, there 
is a delay in availability between the last bit of the previous 
row and the first bit of the new row. Consequently the 
SC clock must be held at a constant Vi_ or Vin after the 
SC precharge time tscp has seen satisfied. A rising edge 
of the SC clock until must not occur after a specified 
delay tsrp from the falling edge of RAS. 


Pseudo Write Transfer Cycle 


The pseudo write transfer cycle switches SDQ lines from 
serial read mode to serial write mode. It doesn’t perform 


| | | 
H L H L Pseudo Write Transfer — — Output? Input 














the subsequent operation is a write transfer cycle. There 
is a timing delay associated with the switching of the SDQ 
lines from serial output mode to serial input mode. Dur- 
ing this period, the SC clock must be held at a constant 
Vic or Vin after the tsc precharge time has been 
satisfied. A rising edge of the SC clock must not occur 
until after the specified delay tsRD from the falling edge of 
RAS. 


Special Function Input (DSF) 


In read transfer mode, holding DSF high on the falling 
edge of RAS selects the split register mode read transfer 
operation. This mode divides the serial data register into 
a high order half and a low order half; one active, and 
one inactive. When the cycle is initiated, a transfer oc- 
curs between the memory array and either the high half 
or the low half register, depending on the state of most 
significant column address bit (As) that is strobed in on 
the falling edge of CAS. If As is high, the transfer is to 
the high half of the register. !f As is low, the transfer is 
to the low half of the register. Use of the split register 
mode read transfer feature allows on-the-fly read transfer 
operation without synchronizing DT/OE to the serial clock. 
The transfer can be to either the active half or the inac- 
tive half register. If the transfer is to the active register, 
with an uninterrupted serial data stream, then the timings 
tts. and trsp must be met. 


In write tranfer mode, holding DSF high on the falling edge 
of RAS permits use of a Split Register mode of transfer 
write. This mode allows SE to be high on the falling edge 
of RAS without performing a pseudo write transfer, with 
the serial port disabled during the entire transfer write 
cycle. 
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Masked Write Transfer(MWT) 

Masked write transfer is initiated if DT/OE, WB/WE and 
DSF are low when RAS goes low. This enables data of 
SAM register(512bit)to be transferred to the selected 
row in the DRAM array. masking is selected by latching 
Wi/DQi9i-0~7)inputs when RAS goes low. 

The Column address defines defines the start address 
of serial input and its MSB(As)defines QSF level. 

If As is low, the QSF will be low level to designate that 
the start address is in positioned in the lower half of 
SAM.(For As=high, the QSF will be high and indicates 
that the start address will be positioned in the upper 
half of SAM) After write transfer cycle is completed. 
SAM ports is set to input mode. 


Split Read Transfer(SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical timing restrictions(between SC, DT/OE, 
RAS and CAS)because the transfer has to occur at the 
first rising edge of DT/OE. 

The Split Read Transfer cycle eliminates the need for 
this critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. since 
transfer timing is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 

A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state QSF. 
A Split Read Transfer cycle is initiated by keeping DSF 
and WE/WB high and DT/OE low at the falling edge of 
RAS 


Address: The row address is latched on the falling 
edge of RAS. The column address defined by(A0~A7) 
defines the starting address of the SAM port from 
which data will begin shifting out. column address pin 
As is a "Don't Care". 


The QSF pin indicates which SAM half is shifting out 
serial data(0=Lower, 1=Upper). A Split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter 
reaches a split SAM boundary(e.g. 255th or 511th bit). 


Masked Split Write Transfer(MSWT) 

This transfer function is very similar to the SRT except 
the data transfer direction is from SAM to RAM. MSWT 
is enabled if DT/OE low, WB/WE low, and DSF high 
when RAS goes low. The bit masking of this cycle is 
the same as that of MWT(Masked Write Transfer)and 
the SAM port direction is not changed by performing 
MSWT. And the column address is latched in as the 
start address of SAM port and the MSB(As)is a "Don't 
Care". The opening cycle of either MWT or PWT is 
needed before MSWT can be performed. 


Split Register Active status Output(QSF) 
QSF indicates which half of the serial register in the 
SAM is being accessed. If QSF is low, then the serial 
address pointer is accessing the low(least significant) 
256 bits of the SAM. If QSF is high, then the pointer is 
accessing the higher(most significant)256 bits of the 
SAM. 


Serial clock9SC) 

All operations of the SAM port are synchronized with 
the serial clock SC. Data is shifted in or out of the SAM 
registers at the rising edge of SC. In a serial read, the 
output data becomes valid on the SDQ pins after the 
maximum specified serial access time tsca from the 
rising edge of SC. The serial clock SC also increments 
the 9bit serial pointer which is used to select the SAM 
address. The pointer address is incremented in a wrap 
around mode to select sequential locations after the 
starting location which is determined by the column 
address in the read transfer cycle. 
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Serial Input/Output(SDQo0~SDQ3) 


Serial input and serial output share common I/O pins. 
Serial input or output mode is determined by the most 
recent transfer cycle. When a read transfer cycle is 
performed, the SAM port is in the output mode. When 
a pseudo write is performed, the SAM port operation is 
switched from output mode to input mode. During 
subsequent write transfer cycle, the SAM port remains 
in the input mode. 


Tap Address Limitation 

The Tap Address of non-split transfer cycle preceding 
split transfer cycle should be between 0 and 253 or 
between 256 and 509. 


Power-up = 
During Power-up RAS, DT/OE, must be held High or 
track with Vcc. 


512 rows 


Table 3. SPLIT REGISTER MODE 


256 Columns 256. Columns 
a ee 
LLL 


[pen 


(Serial R/W) (R/W Transfer) 


LOWER SAM LOW 
UPPER SAM HIGH 
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PSEUDO WRITE TRANSFER CYCLE 
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WRITE TRANSFER CYCLE 
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SPLIT WRITE TRANSFER CYCLE 
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SERIAL READ CYCLE (SE= VIL) 
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Note: SE=Vic 


SERIAL READ CYCLE (SE Controlled Outputs) 
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SERIAL WRITE CYCLE (SE Controlled Inputs) 
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PACKAGE DIMENSIONS 
28-PIN PLASTIC SOJ Units Inches (millimeters) 


(STAND-OFF) 


0.025 (0.64) 
MIN 


0.720 (18.29) 
0.730 (18.54) 

















= = Be 
O16 2) 

31 =e 8\8 
Sic Slo Fle 
~_|/rF —| 
ae Qe ;o 

wo ww) Ww 
8/9 818 35 
ole Silo Slo 


0.148 (3.76) 





| L 0.026 (0.66) 
0.032 (0.81) 








0.050 at 27) 0.015 |__ 2015 090 |__ 2015 090 
0.021 (0.53) 


28-PIN PLASTIC ZIP 


1.435 (36.45) 
MAX 










0.113 (2.87) 
| 0.120 (3.05) 
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= ao 
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4 0,009 (0.23) 
0.013 (0.33) 


0.100 (2.54) typ + 0.010 






0.016 (0.41) 


0.050 (1.27) typ + 0.010 0.024 (0.61) 





<= _ 


KM428C128 


CMOS VIDEO RAM 





128KX8 Bit CMOS Video RAM 
FEATURES 


¢ Dual port Architecture 
128K x 8 bits RAM port 
256 x 8 bits SAM port 
¢ Performance 








Parameter 
RAM access time (tRAC) 60ns | 7Ons | 80ns 
RAM access time (tcac) 20ns {| 20ns | 20ns 





110ns | 130ns | 150ns 
RAM page mode cycle (tec); 40ns | 45ns | 50ns 


RAM cycle time (trc) 








SAM access time | 18ns ee 20ns 
20ns 25ns | 25ns 
90mA | g5mA | 80mA 


45mA | 40mA 





SAM cycle time 





RAM active current 




















SAM active current =I 50mA 





Fast Page Mode 

RAM Read, Write, Read-Modify-Write 

Serial Read and Serial Write 

Read, Real Time Read and Split Read Transfer 

(RAM~>SAM) 

e Write, Split Write Transfer with Masking 
operation (New Mask) 

e Block Write, Flash Write and Write per bit with 
Masking operation (New Mask) 

e CAS-before-RAS, RAS-only and Hidden Refresh 

Common Data I/O Using three state RAM Output 

Control 

All Inputs and Outputs TTL Compatible 

¢ Refresh: 512 Cycle/8ms 

e Single +5V+10% Supply Voltage 

¢ Plastic 40-PIN 400 mil SOJ 


GENERAL DESCRIPTION 


The Samsung KM428C 128 is a CMOS 128K x8 bit Dual 
Port DRAM. It consists of a 128K X8 dynamic random 
access memory (RAM) port and 256 X8 static serial ac- 
cess memory (SAM) port. The RAM and SAM ports 
operate asynchronously except during data transfer bet- 
ween the ports. 


The RAM array consists of 512 bit rows of 2048 bits. 
It operates like a conventional 128KX8 CMOS DRAM. 
The RAM port has a write per bit mask capability. 


The SAM port consists of eight 256 bit high speed shift 
registers that are connected to the RAM array through 
a 2048 bit data transfer gate. The SAM port has serial 
read and write capabilities. 


Data may be internally transferred bi-directionally between 
the RAM and SAM ports using read or write transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM428C128 supports RAS-only, Hidden, 
and CAS-before-RAS refresh for the RAM port. The SAM 
port does not require refresh. 


All inputs and I/O's are TTL level compatible. All address 
lines and Data inputs are latched on chip to simplify sys- 
tem design. The outputs are unlatched to allow greater 
system flexibility. 


PIN CONFIGURATION (top views) 


40 Pin 400 mil SOJ 
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PIN DESCRIPTION 





Symbol Type Description 
RAS IN Row Address Strobe. RAS is used to clock in the 8 row bits for another input 
signal. The RAM port is placed in standby mode when the RAS control is held 
"High" 
CAS IN Column Address Strobe. CAS is used to clock in the 8 column address bits as a 


strobe for the DSF inputs 

a 7 
ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 

by RAS. and CAS to select one 16-bit word out of the 262,144 available. 9 row 

address bits are latched on the falling edge of the row address strobe(RAS) and 

the following nine column address bits are latched on the falling edge of the 


column address strobe(CAS). 











BAWE IN The WB/WE input is a multifunction pin. when WB/WE is "High" at the falling edge 
of RAS, during RAM port operation, it is used to write data into the memory array 
in the same manner as a standard DRAM. When WBME is "Low" at the falling 
edge of RAS, during RAM port operation, the W-P-B function is enabled. 





DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 
at the falling edge of RAS when Transfer enable. 














DSF IN DSF is used to indicate which special functions(BW, FW, Split Transfer, etc)are 
used for a particular access cycle. : 
Wi/DQi IN/OUT Data I/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 
sc IN Clock input to the serial address counter and data latch for the SAM register 
SDQi IN/OUT Serial input and serial output share common I/O pins. Serial input or output mode 


is determined by the most recent read, write or pseudo write transfer cycle. 














QSF OUT QSF indicates which half of the SAM is being accessed. Low if address is 0-255, 
High if address is 256-511. 

SE IN In a serial read cycle. SE is used as an output control. When SE is "High", serial 
access is disabled, however, the serial address pointer is still incremented while 
SC is clocked. 

T — 4 
Vcc - SUPPLY Power supply 
Vss SUPPLY Ground 
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FUNCTIONAL BLOCK DIAGRAM 


CONTROL 


ge REFRESH 


ADDRESS 
COUNTER 
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MASK & REGISTER 
SERIAL DATA SELECTOR REGISTER 
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4 255 
tc RAM 
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FUNCTION TRUTH TABLE 
Mnemonic RAS CAS | Address*! | DQi Input*2 Write | Color ; 
ag an ere Ss Sess | See) ee ae f Function 
Code CAS |DT/OE| WE | DSF | SE | DSF | RAS | CAS | RAS |CAS/WE| Mask | Register 
CBR 0 Xx x X = X X x CBR Refresh 
ROR 1 X 0 Xx — |Row}] X Xx RAS-only Refresh 
Normal DRAM Read/ 
RW 1 1 1 0 X 0 Data = = 
Write(No. Mask) 
Masked DRAM Write 
RW/NM 1 1 0 0 X 0 Data | Use _ 
(New Mask) 
Masked Flash Write 
MFLW 1 1 0 1 X x X Use | Use 
(New Mask) 
Col. 
BW 1 1 1 0 X 1 — Use | Block Write (No Mask) 
Mask 
Col. Masked Block Write 
BW/NW 1 1 0 0 X 1 Use | Use 
| Mask - | (New Mask) 
Coor ; 
LCR 1 1 1 1 X 1 — Load | Load Color Register 
Mask 
RT 1 0 1 0 X xX | xX _ — | Read Transfer 
SRT 1 0 1 1 X xX X a — | Split Read Transfer 
PWT 1 0 0 0 1 xX Xx — — | Pseudo Write Transfer 
Masked Write 
MWT 1 0 0 0 0 xX X Use - 
Transfer(New Mask) 
Masked Split Write 
MSWT 1 0 0 1 X xX X Use - 









































Transfer(New Mask) 





X: Don't Care, -: Not Applicable 


Note 

*1 : These column show what must be present on the Ao~As outputs at the falling edge of RAS and CAS. 

*2 : These column show what must be present on the DQo~DQ3 outputs at the falling edge of RAS, CAS or WB/WE, 
whichever is later. 

*3 : The Row that is addressed will be refreshed. 
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ABSOLUTE MAXIMUM RATINGS* 























Item Symbol Rating Unit 
Voltage on Any Pin Relative to Vss Vin, Vout —1 to +7.0 V 
Voltage on Vcc Supply Relative to Vss zl Voc —-1 to +7.0 V 
Storage Temperature Tstg —55 to +150 °C 
Power Dissipation | Pp 1 WwW 
Short Circuit Output Current los 50 mA 











* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 





RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=O to 70°C) 








Supply Voltage 





























Ground Vss 0 (6) (e) V 
Input High Voltage Vin 2.4 = Voc+1V V 
Input Low Voltage V 


INPUT/ OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.) 









































om Peni, eae MUS? pasha eee 
Item | Symbol Min Max Unit 
Inout Leakage Current (Any Input 0<ViIN<Vcc ‘5 iG a 
+0.5V all other pins not under test=0 volts) t In ~ as 
Output Leakage Current (Data out is disabled, << 
OV<VouT<Vec ) | lon 10 10 uA 
Output High Voltage Level 
4 — V 
(RAM lon=—5mA, SAM Ion=~2mA) VoH = 
Output Low Voltage Level = V 
(RAM IoL=4.2mA, SAM lo.=2mA) Vou on 
CAPACITANCE  eo=sv, f=1MHz, Ta=25°C) 
Item Symbol Min Max Unit 
Input Capacitance (Ao-Ag) Cint 2 6 pF 
Input Capacitance (RAS, CAS, WB/WE, 
DT/OE, SE, SC, DSF) Cina 2 f Bi 
Input/Output Capacitance (Wo/DQo-W3/DQ3) Cpa 2 pF 
Input/Output Capacitance (SDQo-SDQ3) Cspa 2 7 pF 
Output Capacitance (QSF) CasrF 2 pF 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 










































































KM428C128 
Parameter(RAM Port) SAM Port | Symbol Unit 
-6 -7 -8 
Operating Current*1 Standby Icc1 90 85 80 mA 
(RAS and CAS Cycling @trc=min.) Active lcci 140 130 120 mA 
Standby Current*1 | Standby Icc2 5 5 5 mA 
RAS, CAS, DT/OE, WB/WE=Vin,DSF=V ies. i 
| (RAS, CAS, =VIH,DSF=VIL) | Active Icc2eA | 50 45 40 mA 
ie 
RAS: Only Refresh Current*1 |_ Standby Icc3 <i 90 85 80 mA 
| (CAS=Vik, RAS Cycling @tro=min.) | Active | tcosa |__ 140 130 120 mA 
| 
Fast Page Mode Current": Standby | toca | _-70 65 60 mA 
(RAS=ViL, CAS Cycling @tec=min.) | Active IccaA | 120 110 100 mA 
CAS-Before-RAS Refresh Current": Standby | Iccs | 90 hi 85 80 mA 
|. {RAS spd CAS Gyeling Chem) Active locsA | _—-140 130 120 mA | 
=r 
Data Transfer Current*1 | Standby | Icce | 120 115 110 mA 
(RAS and CAS Cycling @trac=min.) | Active | IcoeA | 170 160 150 mA 
i Flash Write Cycle LSHApORy [GGT a pe it 85 80 mA 
(RAS and CAS Cycling @trc=min.) | Active Icc7A_ | 140 130 120 mA 
ed 
Block Write Cycle be Standby Iccs | 100 | 95 90 mA 
(RAS and CAS Cycling @tRo=min.) Active locsA | 150 | 140 130 mA 
a Color Register Load or Read Cycle ieetaNOB ys NG". te 85 80 mA | 
(RAS and CAS Cycling @trc=min.) Active IccoA 140 130 120 mA 





Note*1 : Real values are dependent on output loading and cycle rates. Specified values are obtained with the output 

open, Icc is specified as a average current. 
In Icct, Icc3, Icc6, Icc7, Icc8, Icc9, address transition should be changed only while RAS=VIL 
In Icc4, address transition should be changed only once while CAS=VIH 
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AC CHARACTERISTICS (0°c<1Ta<70°C, Voc=5.0V+10%, see notes 1,2) 
6 E -8 














































































































Write command hold time ‘| twex 15 





Write command hold referenced to RAS twcr 45 


Write command pulse width twe 10 








Write command to RAS lead time tRWL 15 


Write command to CAS lead time tCwL 15 
































Parameter Symbol Unit} Notes 
Min Max Min Max Min Max 
Random read or write cycle time tRC 110 130 150 | ns | 
Read-modify-write cycle time |_trwe 155 175 200 ns 
' Fast page mode cycle time tec ] 40 45 50 ns | 
Fast page mode read-modify-write | tPRWC 80 85 | 90 | ns | 
Access time from RAS trac | 60 | 70 80 ns | 3,4 
Access time from CAS | toac | 20 20 20 ns | 4 
[ Access time from column address tad 30 | 35 40 ns | 3,11 
Access time from CAS Precharge tera | 35 40 45 ns 3 
CAS to output in Low-Z | teu 3 | 3 3 ns 3 
Output butter turn-off delay tOFF | 0 15 oO | 15 0 15 ns 7 
Transition time (tise and fall) tr 3 50 3 50 3 | 50 |ns| 2 
RAS Precharge time | tRP | 40 50 | | 6 |. ns 
RAS pulse width tRAS 60 10K 70 10K 80 10K ns 
RAS pulse width(fast page mode) tRASP 60 70 100K 80 100K ns 
RAS hold time tRSH 20 ia 2 | | ao | ns 
CAS hold time tcsH_ | 60 he = 224 70 80 fons 
CAS pulse width tcas 20 10K 20 10K 20 10K ns 
RAS to CAS delay time tRCD 20 20 50 25 60 ns | 5,6 
RAS to column address delay time | _tRAD 15 15) 35 20, 40 | ns| 11 
CAS to RAS precharge time tcrp_ | 5 5 5 ns 
CAS precharge time (CBR Counter Test) tcPT | 10 10 10 | ns 
CAS precharge time(fast page mode) tcp | 10 10 | 10 [ns 
Row address set-up time tASR 0 0 0 | | ns 
Row address hoid time j tRaH | 10 10 15 ns 
Column address set-up time Asc 0 0 0 ns 
Column address hold time CAH 15 15 15 ns 
Column address hold referenced to RAS | tar ii 50 55 | 60 ] ns | 
Column address hold to RAS lead time tral | 30 35 40 ns 
Read command set-up time | tres 0 0 0 ns 
Read command hold referenced to CAS tRcH | 0 0 | 0 ns 9 
Read command hold referenced to RAS tRRH 0 0 {0 ns 9 
| 15 | {15 ns 
55 60 ns | 
15 15 ns 
| 15 20 ns | 
15 20 ns 
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AC CHARACTERISTICS (continueg) 
























































































































































Parameter Symbol = a . Units | Notes 
Min | Max | Min | Max | Min! Max 

Data set-up time {Ds 0 0 0 ns 10 
Data hold time {DH 15 | 15 | 15 |_ns 10 
Data hold referenced to RAS {DHR 45 55 60 ns | 
Write command set-up time twcs | 0 | 0 0 ns 8 
CAS to WE delay ; tcwo | 40 45 45 ns 8 
CAS precharge to WE delay(Fast Page mode) tcpwo| 60 65 70 | | ns 

RAS to WE delay tRwo | 85 | 95 105 ns ] 8 
Column address to WE delay time tawp | 55 | 60 65 |_ns 8 
CAS set-up time (C-B-R refresh) tcsr 10 10 10 ns 

CAS hold time(C-B-R refresh) tCHR 10 10 10 ns 

RAS precharge to CAS hold time tRPC 10 10 10 [ns 

RAS hold time referenced to OE tROH 15 [ 20 | 20 [ns 

Access time from output enable tOEA 20 20 20; ns 

Output enable to data input delay toED 15 if 15 15 ns 

Output buffer turn-off delay from OE toEz 0 15 o| 15) 0 15| ns 7 
Output enable command hold time tOEH 5 eta i ee ea 
Data to CAS delay tozc 0 0 ) 0 ns 

dt le fs 

Data to output enable delay tDzo 0 0 ns 

Refresh period(512 cycle) tREF 2 8 8 . 8! ms 

WB set-up time twsr 0 ean 0 |__ns 

WB hold time trwH | 10 10 15 |_ns 

DSF set-up time referenced to RAS (I) tFHR 0 0 0 ns 

DSF hold time referenced to RAS (() tFSR 45 [ 55 60 | __ns 

DSF hold time referenced to RAS (I) tRFH 10 10 : 15 ns 

DSF set-up time referenced to CAS tFSc 0 0 {9 |_ns 

DSF hold time referenced to CAS tCFH 10 15 15 ns 

Write per bit mask data set-up time tms 0 L 0 0 | ns 

Write per bit mask data hold time tMH 10 10 15 ns 

DT high set-up time tTHS 0 0 0 | ns 

DT high hold time tTHH 10 10 15 {ns 

DT high set-up time tTLs 0 0 0 ns 

DT low hold time | ma | 10 10 15 ns 

DT low hold ref. to RAS(real time read transfer) tRTH 50 60 65 ns 

DT low hold ref. to CAS(real time read transfer) tCTH 15 20 25 ns 

DT low hold ref. to col.addr.(real time read transfer) taTH 20 25 | 30 ns 

‘SE setup referenced to RAS TESR 0 | 0 0 ns 

SE hold time referenced to RAS tREH 10 10 15 ns 
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AC CHARACTERISTICS (Continued) 





















































































































































































































































Parameter Symbol ti a =I, = Unit} Notes 
Min | Max | Min Max Min Max 
DT to RAS precharge time tTRP 40 50 60 ns 
DT precharge time [ 1» | 2% 20 25 ns | 
RAS to first SC delay(read transfer) tRSD 60 7 | | 80 ns | 
CAS to first SC delay(read transfer) iCsD 25 30 35 rs | 
Col.Addr.to first SC delay(read transfer) tasD 35 40 — 40 ae ns | 
| Last SC to DT lead time we tr. | 5 5 aif 5 ii ns 
DT to first SC delay(read transfer) trsD 10 La 15 [ns | 
as SC to RAS set-up (serial input) tSRS 30 30 30 aa 
a to first SC delay time(serial input) | $e 20 20 25 [os | | 
RAS to serial input delay time tspD 30 40 | 50 | ns 
Serial output buffer turn-off delay from RAS = 
: tspz 10 10 30 10 35 ns 7 
| (pseudo write transfer) | a2 _} ot 
| Serial Input to first SC delay time tszs 0 0 0 ns | 
SC cycle time tscc 20 25 25 ns 12 
SC pulse width(SC high time) tsc ie ee ee: 7 ns 
SC precharge(SC low time) tscp er Per er ae | 
Access time from SC tscA | wz {| | 20 | | 20 ns 4 
Serial output hold time from SC _|_ tsox {| 5 P| 5 5 ns 
Serial input set-up time _|_tsos | 0 i 208 0 | [ns 
Serial input hold time |_ ts0# 10 15 15 ns 
Access time from SE tSEA i 20 20 | ns 22 
SE pulse width a 20 20 nS 25 ns 
SE precharge time tsEP 20 20 25 ns 
Serial out butter turn-off from SE tSEZ 0 0 | 15 ‘i 15 ns 7 
Serial input to SE delay time tsZE 0 0 sae 0 a 
Serial write enable set-up time <a 5 5 | 5 ns 7 
Naa write enable hold time tSWH 10 15 [ 15 ns 
Serial write disable set-up time [_tsms 5 5 5 _ [ts ix | 
Serial write disable hold time tswiH 15 15 | 15 [- ns 
Split transfer set-up time tsTs 25 25 25 ir | 
Split transfer hold time tsTH 25 2 | 25 i. ns 
SC-QSF delay time tsap 25 aie 25 a oh 
DT-QSF delay time trap na 25 25 I 
CAS-QSF delay time tcap 35 y 40 a ns | 
RAS-QSF delay time tRaD = 70 |g ns 
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NOTES 


1. 


An initial pause of 200¢s is required after power-up 
followed by any 8 RAS, 8 SC cycles before proper 
device operation is achieved. If the Internal refresh 
counter is used a minimum of 8 CAS-before-RAS 
inltialization cycles are required instead of 8 RAS 
cycles. 


. ViH(min) and ViL(max) are reference levels for mea- 


suring timing of input signals. Transition times are 
measured between ViH(min) and ViL(max) and are 
assumed to be 5ns for all inputs. Inputs signal tran- 
sition from OV to 3V for AC Testing. 


. RAM port outputs are measured with a load equiva- 


lent to 1 TTL loads and 50pF. Dout comparator 
level: VOH/VoL=2.0/0.8V 


. SAM port outputs are measured with a load equiva- 


lent to 1 TTL loads and 30pF. Dout comparator 
level: VoH/VoL=2.0/0.8V 


. Operation within the trcp(max) limit insures the 


tRac(max) can be met. tacD(max) is specified as a 
reference point only. If tacp is greater than the 
specified tacb(max) limit, then access time is con- 
trolled exclusively by tcac. 


. Assumes that tacp >trcb (max). 
. The parameters, torF(max), toEz(max), tspz(max) 


and tsez(max), define the time at which the output 
achieves the open circuit condition and is not refer- 
enced to Vou or VoL. 


. twos, tRwb, tcwp and tawo are non restrictive oper- 


ating parameters. They are included in the data 
sheet as electrical characteristics only. If twcs> 
twes(min) the cycle is an early write cycle and the 
data out pin will remain high impedance for the 


10. 


11, 


oh 


12. 
13. 


14. 


duration of the cycle. If town >tcwp(min), and tawp 
>trwo(min) and tawD>tawp(min), then the cycle is 
a read-write cycle and the data out will contain the 
data read from the selected address. If neither of 
the above conditions are satisfied, the condition of 
the data out is indeterminate. 


. Either tRcH or tRRH must be satisfied for a read 


cycle. 

These parameters are referenced to the CAS lead- 
ing edge in early write cycles and to the WE leading 
edge in read-write cycles. 

Operation within the tRaD(max) limit insures that 
tRCD(max) can be met. tRAD(max) is specified as a 
reference point only. If trap is greater than the 
specified tRAD(max) limit, then access time is con- 
trolled by taa. 

Assume tT=3ns. 

Recommended operating input condition. Input 
pulse levels are from 0.0V to 3.0 Volts. All timing 
measurements are referenced from ViL(max) and 
Vix(min) with transition=3.0ns 


—— 3.0V 





twcr, tDHR are referenced to tRAD. (max.) 
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The KM428C128 contains 1,048,576 memory locations. 
Seventeen address bits are required to address a partic- 
ular 8-bit word in the memory array. Since the 
KM428C128 has only 0 address input pins, time multi- 
plexed addressing is used to input 9 row and 8 column 
addresses. The multiplexing is controlled by the timing 
relationship between the row address strobe(RAS), the 
column address strobe(CAS)and the valid row and col- 
umn address inputs. 


Operation of the KM428C1 28 begins by strobing in a 
valid row address with RAS while CAS remains high. Then 
the address on the 9 address input pins is changed from 
a row address to a column address and is strobed in by 
‘CAS. This is the beginning of any KM428C1 28 cycle 
in which a memory location is accessed. The specific type 
of cycle is determined by the state of the write enable 
pin and various timing relationships. The cycle is ter- 
minated when both RAS and CAS have returned to the 
high state. Another cycle can be initiated after RAS re- 
mains high long enough to satisfy the RAS precharge time 
(tap) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse widths are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by bring- 
ing RAS low, it must not be aborted prior to satisfying 
the minimum RAS and CAS pulse widths. In addition, a 
new cycle must not begin until the minimum RAS 
precharge time, trp, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM428C128 begin a complex sequence of events. If 
the sequence is broken by violating minimum timing re- 
quirements, loss of data integrity can occur. 


Read 


A read cycle is achieved by maintaining WB/WE high dur- 
ing a RAS/CAS cycle. The access time is normally 
specified with respect to the falling edge of RAS. But the 
access time also depends on the falling edge of CAS and 
on the valid column address transition. If CAS goes low 


before tacp(max) and if the column address is valid 
before tRap(max) then the access time to valid data is 
specified by trac(min). However, if CAS goes low after 
trcp(max) or if the column address becomes valid after 
trap(max), access is specified by tcac or taa. 


The KM428C1 28 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must 
be low for the period of time defined by toga. 


Write 


The KM428C128 can perform early write and read- 
modify-write cycles. The difference between these 
cycles is in the state of data-out and is determined od by 
the timing relationship between WB/WE, DT/OE and CAS. 
In any type of write cycle, Data-in must be valid at or 


before the falling edge of WB/WE, whichever is later. 


Fast Page Mode 


Fast page mode provides high speed read, write or read- 
modify-write access to all memory cells within a selected 
row. These cycles may be mixed in any order. A fast page 
mode cycle begins with a normal cycle. Then, while RAS 
is kept low to maintain the row address, CAS is cycled 
to strobe in additional column addresses. This eliminates 
the time required to set up and strobe sequential row ad- 
dresses for the same page. 


Write-Per-Bit 


The write-per-bit function selectively controls the inter- 
nal write-enable circuits of the RAM port. When WB/WE 
is held ‘low’ at the falling edge of RAS, during a random 
access operation, the write-mask is enabled. At the same 
time, the mask data on the Wi/DQi pins is latched onto 
the write-mask register (WM1). When a ‘0’ is sensed on 
any of the Wi/DQi pins, their corresponding write circuits 
are disabled and new data will not be written. 


When a ‘1’ is sensed on any of the Wi/DQi pins, their 
corresponding write circuits will remain enabled so that 
new data is written. The write mask data is valid for only 
one cycle the truth table of the write-per-bit function are 
shown in Table 1. 


Table 1. Truth table for write-per-bit sanction 








WRITE ENABLE 











a i 4 ‘ | 1 WRITE ENABLE | 
0 INHIBIT WRITE 
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Block Write 


A block write cycle is performed by holding CAS, DT/OE 
“high” and DSF “Low” at the falling edge of RAS and 
by holding DSF “high” at the falling edge of CAS. The 
state of the WB/WE at the falling edge of RAS determines 
whether or not the !/O data mask is enabled as write per 
bit function. At the falling edge of CAS, the starting col- 
umn address pointer and column mask data must be pro- 
vided. During a block write cycle, the 2 least significant 
column address(Ao and A1) are internally controlled and 
only the six most significant column address(A2-A7)are 
latched at the falling edge of CAS. 


Flash Write 


Flash write is mainly used for fast clear operations in 
frame buffer applications. A flash write cycle is perform- 
ed by holding CAS “high”, WB/WE “low” and DSF “high” 
at the falling edge of RAS. The mask data must also be 
provided on the Wi/DQi lines at the falling edge of RAS 
in order to enable the flash write operation for selected 
\/O blocks. 


Data Output 


The KM428C1 28 has a three-state output buffers which 
are controlled by CAS and DT/OE. When either CAS or 
DT/OE is high (Vix) the output is in the high impedance 
(Hi-Z) state. In any cycle in which valid data appears at 
the output the output goes into the low impedance state 
in a time specified by tc.z after the falling edge of CAS. 
Invalid data may be present at the output during the time 
after tcLz and before the valid data appears at the out- 
put. The timing parameters tcac, trac and taa specify 
when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs (as in hid- 
den refresh). Each of the KM428C1 28 operating cycles 
is listed below after the corresponding output state pro- 
duced by the cycle. 


Valid Output Data: “Read, Read-Modity-Write, Hidden 
Refresh, Fast Page Mode Read, Fast Page Mode Read- 
Modify-Write, Read Color Register. 


Refresh 


The data in the KM428C 1 28 is stored on a tiny capacitor 
within each memory cell. Due to leakage the data may 
leak off after a period of time. To maintain data integrity 
it is necessary to refresh each of the 512 rows every 
8 ms. Any operation cycle performed in the RAM port 
refreshes the 2048 bits selected by the row addresses 
or an on-chip refresh address counter. Either a burst 


refresh or distributed refresh may be used. There are 
several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 512 row address, 
(Ao-Ag). 


CAS before-RAS Refresh: The KM428C128 has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time(tcsr) before RAS goes low 
the on-chip refresh circuitry is enabled. An internal refresh 
operation automatically occurs. The refresh address is 
supplied by the on-chip refresh address counter which 
is then internally incremented in preparation for the next 
CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be perform- 
ed while maintaining the latest valid data at the output 
by extending the CAS active time and cycling RAS. The 
KM428C1 28 hidden refresh cycle is actually a CAS- 
before-RAS refresh cycle within an extended read cy- 
cle. The refresh row address is provided by the on-chip 
refresh address counter. 


Other Refresh Methods: |t is also possible to refresh the 
KM428C1 28 by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain applica- 
tions in which it might be advantageous to perform refresh 
in this manner but in general RAS-only refresh or CAS- 
before-RAS refresh is the preferred method. 


Transfer Operation 


1. Normal Write/Read Transfer (SAM~RAM/RAM~> 
SAM.). 

2. Pseudo Write Transfer (Switches serial port from 
serial Read to serial Write. No actual data transfer 
takes place between the RAM and the SAM.). 

3. Real Time Read Transfer (On the fly Read Transfer 
operation). 

4. Split Write/Read Transfer (Divides the SAM into a high 
and a low half. Only one half is transferred from/to 
the SAM while the other half is write to/read from the 
SDQ pins.). 


Read-Transfer Cycle 


A read-transfer consists of loading a selected row of data 
from the RAM array into-the SAM register. A read-transfer 
is accomplished by holding CAS high, DT/OE low and 
WB/WE high at the falling edge of RAS. The row address 
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selected at the falling edge of RAS determines the RAM 
row to be trasferred into the SAM. 


The actual data transfer completed at the rising edge of 
DT/OE. When the transfer is completed, the SDQ lines 
are set into the otuput mode. In a read/real-time read- 
transfer cycle, the transfer of a new row of data is com- 


Table 2. Truth table for Transfer operation 


treeo['-:/_ rr er 3098 8 0 III Iii III I 











data transfer. A psuedo write transfer is accomplished 
by holding CAS high, DT/OE low, WB/WE low and SE 
high at the falling edge of RAS. The pseudo write transfer 
cycle must be performed after a read transfer cycle if 
the subsequent operation is a write transfer cycle. There 
is a timing delay associated with the switching of the SDQ 
lines from serial output mode to serial input mode. Dur- 























*: Don’t Care 


pleted at the rising edge of DT/OE and becomes valid 
on the SDQ lines after the specified access time 
tsca from the rising edge of the subsequent serial clock 
(SC) cycle. The start address of the serial pointer of the 
SAM is determined by the column address selected at 
the falling edge of CAS. 


Write Transfer Cycle 


A write transfer cycle consists of loading the content of 
the SAM data register into a selected row of RAM array. 
A write transfer is accomplished by CAS high, DT/OE low, 
WB/WE low and SE low at the falling edge of RAS. The 
row address selected at the falling edge of RAS deter- 
mines the RAM row address into which the data will be 
transfered. The column address selected at the falling 
edge of CAS determines the start address of the serial 
pointer of the SAM. After the write transfer is completed, 
the SDQ lines are in the input mode so that serial data 
synchronized with SC can be loaded. When two con- 
secutive write transfer operations are performed, there 
is a delay in availability between the last bit of the previous 
row and the first bit of the new row. Consequently the 
SC clock must be held at a constant Vi_ or Vin after the 
SC precharge time tscp has seen satisfied, A rising edge 
of the SC clock until must not occur after a specified 
delay tsrp from the falling edge of RAS. 


Pseudo Write Transfer Cycle 


The pseudo write transfer cycle switches SDQ lines from 
serial read mode to serial write mode. It doesn’t perform 


RAS Falling Edge 
— runcton | rameter | Tramaar | Sam gor 
CAS 
H L H Read Transfer RAM>SAM | 256X8 input Output 
H | ct! ec! tc! L / Masked Write Transfer | SAM>RAM | 256x8 | Output—Input 
L 


| | | 
H L H L Pseudo Write Transfer — — Output>Input 














ing this period, the SC clock must be held at a constant 
Vic or Vin after the tsc precharge time has been 
satisfied. A rising edge of the SC clock must not occur 
until after the specified delay tsrp from the falling edge 
of RAS. 


Special Function Input (DSF) 


In read transfer mode, holding DSF high on the falling 
edge of RAS selects the split register mode read transfer 
operation. This mode divides the serial data register into 
a high order half and a low order half; one active, and 
one inactive. When the cycle is initiated, a transfer oc- 
curs between the memory array and either the high half 
or the low half register, depending on the state of most 
significant column address bit(A7) that is strobed in on 
the falling edge of CAS. !f Az is high, the transfer is to 
the high half of the register. If A7 is low, the transfer is to 
the low half of the register. Use of the split register mode 
read transfer feature allows on-the-fly read transfer oper- 
ation without synchronizing DT/OE to the serial clock. 
The transfer can be to either the active half or the inac- 
tive half register. If the transfer is to the active register, 
with an uninterrupted serial data stream, then the timings 
trst and ttsp must be met. 


In write tranfer mode, holding DSF high on the falling edge 
of RAS permits use of a Split Register mode of transfer 
write. This mode allows SE to be high on the falling edge 
of RAS without performing a pseudo write transfer, with 
the serial port disabled during the entire transfer write 
cycle. 
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Masked Write Transfer(MWT) 

Masked write transfer is initiated if DT/OE, WB/WE and 
DSF are low when RAS goes low. This enables data of 
SAM register(256bit)to be transferred to the selected 
row in the DRAM array. masking is selected by latching 
Wi/DQi(i-0~7) inputs when RAS goes low. 

The Column address defines defines the start address 
of serial input and its MSB(As)defines QSF level. 

If As is low, the QSF will be low level to designate that 
the start address is in positioned in the lower half of 
SAM.(For As=high, the QSF will be high and indicates 
that the start address will be positioned in the upper 
half of(SAM) After write transfer cycle is completed. 
SAM ports is set to input mode. 


Split Read Transfer(SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM wnite in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical tin:ng restrictions(between SC, DT/OE, 
RAS and CAS)beause the transfer has to occur at the 
first rising edge of DT/OE. 

The Split Read Transfer cycle eliminates the need for 
this critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 128 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. since 
transfer tirning is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 
Anormal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state QSF. 

A Split Read Transfer cycle is initiated by keeping DSF 
and WE/WB high and DT/OE low at the falling edge of 
RAS 


Address: The row address is latched on the falling 
edge of RAS. The column address defined by (Ao~Aé) 
defines the starting address of the SAM port from 
which data will begin shifting out. column address pin 
A7, As are " Don't Care". 


The QSF pin indicates which SAM half is shifting out 
serial data(O=Lower, 1=Upper). A Split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter 
reaches a split SAM boundary(e.g. 127th or 255th bit). 


Masked Split Write Transfer(MSWT) 

This transfer function is very similar to the SRT except 
the data transfer direction is from SAM to RAM. MSWT 
is enabled if DT/OE low, WB/WE low, and DSF high 
when RAS goes low. The bit masking of this cycle is 
the same as that of MWT(Masked Write Transferjand 
the SAM port direction is not changed by performing 
MSWT. And the column address is latched in as the 
start address of SAM port and the MSB(As)is a "Don't 
Care". The opening cycle of either MWT or PWT is 
needed before MSWT can be performed. 


Split Register Active status Output(QSF) 
QSF indicates which half of the serial register in the 
SAM is being accessed. If QSF is low, then the serial 
address pointer is accessing the low(least significant) 
128 bits of the SAM. If QSF is high, then the pointer is 
accessing the higher(most significant)128 bits of the 
SAM. 


Serial clock(SC) 

All operations of the SAM port are synchronized with 
the serial clock SC. Data is shifted in or out of the SAM 
registers at the rising edge of SC. In a serial read, the 
output data becomes valid on the SDQ pins after the 
maximum specified serial access time tsca from the 
rising edge of SC. The serial clock SC also increments 
the 9bit serial pointer which is used to select the SAM 
address. The pointer address is incremented in a wrap 
around mode to select sequential locations after the 
starting location which is determined by the column 
address in the read transfer cycle. 
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Serial Input/Output(SDQo~SDQ7) 


Serial input and serial output share common I/O pins. 
Serial input or output mode is determined by the most 
recent transfer cycle. When a read transfer cycle is 
performed, the SAM port is in the output mode. When 
a pseudo write is performed, the SAM port operation is 
switched from output mode to input mode. During 
subsequent write transfer cycle, the SAM port remains 
in the input mode. 


Tap Address Limitation 

The Tap Address of non-split transfer cycle preceding 
split transfer cycle should be between 0 and 126 or 
between 128 and 254. 


Power-up ee 
During Power-up RAS, DT/OE, must be held High or 
track with Vcc. 


Table 3. SPLIT REGISTER MODE 


128 Columns 128 Columns 





VL LLL 






256 Rows 









(Serial R/W) (R/W Transfer) 


Active SAM QSF Level 


"LOWER SAM 
UPPER SAM HIGH 
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DSF 


= IN 
Wo/DQo 
~wW7/DQ7 

lL out 


tre 


tras 


torp : 
Le trep = tasH tcp 
Vin — . tcas J 
Vir — ties = aw. 
Viq — XX) aes | AX KAKAKK KA KKK RK KKK KKK KKK KKK KK KAM KO 
ve — OO ROW ADORESS NM OR ONY 


tow. 


= +--+ fal t 
trus | 





Vin 
Vii = 


IVVAVANAALAVLAYAAA 


i ROO OE” LOQQQOOY 


eee 
a se 
Vin YY OEK XK XXX XXXKXKKX KKK KY XXX 
me |. OOO 
Vin — VV ¥Y RX YY YY VV VY YY VV XY XY YV VX X YY VV VY YY VY ¥ YY VY YY VY YV¥ 
ve — Oy OOOO OOOO OOOO OOORR 


Vin — LYVYYYSAAZALY AAV YYYY Y YY YY Y Y WY 
DOO corr orate HORI 


Vic — VWWAALK IAS 

(Delayed Write) 
Vou OPEN 
VoL — tos tou 


wh OOOO cover onrain BOY 


(Early Write) 
Nee Don’t Care 
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READ COLOR REGISTER CYCLE 





tac 
trp 





ee Vino tras 
RAS Vv 
ip 
tore : tesH t 
aa trcp trsH CP 
an = 1 


= eseiere | OEE VVVYVVVVVVY VV VY YVVVVYVVVVVVVYVYYYYVV ¥Y 
fore QUEL row anoness RIOD 


trs 





ren OO pei iB 

ee * VYYVYVVYY 
ee Oy NOY ROO 
4 OO OOOO 


tcac 
Wo/DQ Gass fi cee 
W7/DQy = AN VALID OUTPUT ) 
Vou — ae 4 
RAC 


tac 


FLASH WRITE CYCLE 


trp 
Vin — tras 


RAS 
Vi 
= ee ge tcp 
pe 


: YS 


tasr tran 





tcas 


Vin — VY A AVA AVAVAVAVAATATAVAVAYAVAYATATAVAVAVAVATAVAVAVATAVAVAVAYAVAVAVAVAVAVAVAYAY, 
te Es OR 


twsr tawH 


mre RN 


_ ‘ttus! ‘tTHH 
cae Vn —- ~YYXVYY VV YW YYYIJVYW®WYW#@#YWJYYVVYW¥ PAAVVYVV¥W®@JYP&PPYVWYW WWW WW WW VW WY WY 
Ee I 1, NOOO RRNA 
| 
Ho YW bY YY VY VYVYV VY VY Y VYYVYV YY IY YY YAY Y YA/AYY YY 
ON RORY 
IH YY YYYYVYVYVY Y YY VY Y YYVY YAY ¥Y YYYYYVYYVYVYVY VV VY ¥ 
ee — ORR 0a RO OOOO 
sro = 7 ——— eee | 


WM1 DATA CYCLE KY Borit.Gare 


0 Flash write Disable 
1 Flash write Enable 
exp” . 
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BLOCK WRITE CYCLE 


tre 
tre 





tras 
RAS 


: tar 
24 t 
CRP Ras top 
teed | teat 
a 3 aot a, 
Vi trao 
tasr tRaH , . 
Ld 


a n ~ XX Ty YYVVVY VV VV VV 
~ (BE OGS = Oa 





trac 


mes 
oe Vin _ VV VV YAP ASV SV VAT AV AW ATAU AV AV AWAY UAW AW, VY VS ¥Y 
dl ae 


= 
mae 8D | COLL 


op MT 
tus EA 
Vin — f¥ VY) ITT III UU 
SP GIES (0) CmcOD.Cuiinnnennnannnnins 
OUT ee Samet Eee ty 


L\ 


t ess 
Of — 


IVAN 


iY Don’t Care 






*1 WB/WE| *2 Wo/DQo-W7/DQ7 CYCLE 
0 WM1 Data Masked Block Write 
1 Don't Care Block Write (Non Mask) 


WM1 Data: 0: Write Disable 
1: Write Enable 









COLUMN SELECT DATA 


Wo/DQo - Column 0 (Aic=0, Aoc=0) 

W1/DQi1 - Column 1 (Aic=0, Aoc=1) Wn/DQn 
W2/DQ2 - Column 2 (A1c=1, Aoc=0) = 0: Disable 
Ws/DQs - Column 3 (Aic=1, Aoc=1) = 1: Enable 
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PAGE MODE BLOCK WRITE CYCLE 


RAS 


CAs 


Ao-Ag 


DT/OE 


Waiwe 


DSF 


Wo/DQo 
~W7/DQ7 


t tap 
RASP pal 
Vin — tar 
Vi — 
t 
i tec trsH tcp 


See 
al tos toe top 


| 
Vu trap Ng tcas tcas — teas f, 
Ve - = | 


tasr| |traH| — tasc traL 


~- fVYVVY i. YYVVYV VY ¥ iB ees YVYVYYVY ¥ 1 YYVV YY VV VY¥Y ¥ 
vn — OOP JACEE” ROQQQDON Ae” ROQQQOOH, £5" DROOHSOOONND 


trus topes toaH 
Vin — FO i, RY YYYVYY VV VV VV YY VV VAY YV AVY VV YV VV Y VY YY VV VV YY VV VY 
OF RR 


= Y/ — _ YYYVY VY YYVYY VV Y 
12 — DOOR? FRO 


WY VYVYY VY YVYYVVVY 
OOOO RORY 


a. py tory 
ea A OF ale |e 
vy. —- MOA. | OOOO | OQ) ||. QQ 


tesr 


Ve- SYYY A YYVYVYY. WY X¥¥ YY YYY YY VV Vy 
we OD ROO 7 DRE DOOK 7 FROM 
Column Select Data Column Select Data Column 

Select Data 


RY Don’t Care 





*2 Wo/DQo-W7/DQ7, 












CYCLE 


WM1 Data Masked Block Write 


Don’t Care Block Write (Non Mask) 


WM1 Data: O: Write Disable 
1: Write Enable 









COLUMN SELECT DATA 


Wo/DQo - Column 0 (Aic=0, Aoc=0) 

W1/DQi - Column 1 (Aic=0, Aoc=1) Wn/DQn 
W2/DQz2 - Column 2 (Aic=1, Aoc=0) = 0: Disable 
W3/DQ3 - Column 3 (A1c=1, Aoc=1) = 1: Enable 
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READ TRANSFER CYCLE 


RAS 
Vii 
t tcosH 
CRP 
, pis ths 
I 


Vo 
CAS ie ok a 
—— ae 2 ee OC y, AVA, 
eas Vv ¢ \ eae) KY SAM STORES Sis AX 
a= 


Vi =~ 1, A , ‘ (P) LKALALWAALAAAA 
y SOON 


WB/WE is = XY EY MALDADALA 
























KK 
trap 
tre 





= Min = \ VYYAASVYVYVYVAF IVA A\/V/YWWVI\V/V/#{Y”#¥VYJYIJVY/#V 
Se i, | Oy SOOO 

re XX) OO MAAK) 
SF we - OT AXXO OOOO AY I OO OOOO 





trsp 


a 
| 
Wo/DQc Mas. a —— 


wWiIDQr oy ), 
tsec 
; tsrs tsc tscp 
sc ao ‘ Inhibit Rising Transient xz i 
Vit _— ‘SC 
tsps Pp 
N ¢ ) 


CUMIN ALAC ACO ACLU ACU ALG 


P+1 
ViH — 
VALID 

IN 

Tv BRI DKK 
SDQo tsou 
~SDQ; 

L Vou — VALID 

on : ( bareour_) 


trap 


QSF . ( TAP MSB (A7) 


Note: SE=Vi. RY Don't Care 
ex” | - 
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REAL TIME READ TRANSFER CYCLE 


RAS 


CAS 


WB/WE 

DT/OE 
Wo/DQo 

~W7/DQ; 


sc 


[ IN 
SDQp5 
~SDQ; 


OUT 


Vin 
Vit 


Vin 
Vic 


Von 
Voi 









- Vy |/-—_ L__ YN M D prea VSJ/VVVY VAVAVAVAVAVAVAY, 
: “as Ri SAMOS BR YY 
Ao~A7 TAP 
fa a 





DABALZS 










RW VYVVV/VJVVYVVVVWVYWY¥VYVVVV 
OOOO OSSSY 


QL 


¢ \ 


PY VLVVAALVA L LVN" 
a | ; 


VALID ; VALID 
DATA-OUT DATA-OUT 


torr 


tscc 
tsc tscp 


= VALID ; VALID 
-_ DATA-OUT DATA-OUT 


VALID 
DATA-OUT 
t 
Previous Row Data . New Row Data 
4 TAP MSB {(A7) 


Note: SE=Vi_ KY Don’t Care 
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SPLIT READ TRANSFER CYCLE 


RAS 


CAS 


WB/WE 


DI/OE 


DSF 


sc 


SDQp5 
~SDQ7 


Sam FiererrnnaAnine 


VoH — 
Vo. — 


Vou 
Vor 





trsH 


tasr tran t 
CAH 


— YWVVVYVYVYYV YN SAM START YVVVVVVY VV VV VV VV 
— SECO atitss DOIN Saaess nn KIKI KKK 


twsr | | tawH Ao~As: TAP 













tis 
\/ 


Sas MN A 





tstH — 


taFH 
tsts~ 


255 
(1.27) 


126 
(254) 


127 n+128 
(255) (n) 


tsap 


=, 
= Cy 
VA 
Lower SAM 0-127 
KX Dont’ Care 


n n+1 
(n+ 128) (n+129) 





254 
(126) 


Upper SAM 128-255 


Note: SE=ViL 
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PSEUDO WRITE TRANSFER CYCLE 


RAS 
CAS 
Ao-Be 
WB/WE 


DT/OE 


Wo/DQo 
W7/' DQ; 


sc 


i IN 
SDQo 
~$DQ7 


OUT 


taco trsu 
anes ay 
- ean oe aes 
poms pea toan 
(X¥ (X XXX XX XX VVV XX) 
Row aooress) (\ XX () (| SAM START ADDRESS )) ) 


», XK OCs 
i= 


DAA L\ 





torr 





tsrap 
tscc 


tscp 


tsc 
Vin — an 
ae Inhibit Rising Transient 
Vi — tsc : 


Sa 
iH / YY YVYYVYVY YVYVYVYVYVY 
1 OY SOHO NOOO ML 


DAAAALLVNLN LVN 





tson 








| 
E 


Vin — XXXK KKK YK XXX Vi, XS VALID \/ VALID 
Vit — SII KSOOX DATAIN _YA)X DATAIN 
' 
Vow — — VALID VALID 1 
Vo. — ..DATA-OUT M bare our) = 
tcap 1 
| 
trap 
ree H {, TAP MSB (A7) 
Vo. — 
_ Serial Output Data ———_ }———o Serial Input Data 


KX Don’t Care 
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WRITE TRANSFER CYCLE 


RAS 


CAS 


Ao-As 


WB/WE 


DT/OE 


Wo/DQo 
wW7/ DQ; 


sc 


[ IN 
SDQo 
~SDQ7 


OUT 





Vin =, r tar 


Vi 
tore tesH 
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vu — XY 
(= ea 
BL || LAREN RRR IOIOR CNC OOS 


Vi — DOS DLD Ly LAAADALAALA Z\ LALAAL 





Vin VV YVA/JSVYV SSAA AA/VVY \/ V/\/ LSJV//VVVVV/ 
aa Ma MM crrcenenarrranennannannnananernrranananrannannnane 
ae amen mem 


torr 


Viq wM1 \ 


P-L DATA 
Vi tscc 
a se | = = 
_ ie — 
ts 


| i 
ve Mabie DRX IAAI ohn IXY 


! I 
trop ' 








Vou ! : | 
$$$ oP en 

Vo. ~ H 
! 1 
t I 
{ ! 
Vou — 
. ( TAP MSB (A7) 

Vo. — j . 
: i 

eee WMI Data: 0-Transfer Disable [> _ New Row Data 


Row Data | 


1—Transfer Enable 
RY Don’t Care 








KM428C128 CMOS VIDEO RAM 





SPLIT WRITE TRANSFER CYCLE 


RAS 


CAS 


Ao-Ag 


WB/WE 


DI/OE 


W7/DQo 
~W7/DQ7 


SDQo 
~SDQ7 





KON SAM START |“ OX V OOO OOOO 


—-VVVVVYY VYVVYY\ pe |_| 
i cee PORBESS (1) RC WADA 
Vin. — YYVVVVVVY VV i Wararaa‘alaaevararararalararavaaauvaraaaaaaavaa 
— OK mee SIRO RXR 
“a emt GEE 
eee 


tstH 
) 





255 HO yg tent 125 126 127 n+128 


n n+ 
(127) (n+128) (n+129) (n+130) (253) (254) (255) (n) 


| | 


ViH_ — “955 
cage Kurlan Xeite Netti ath Xo X oh AE 
tsap = 
Vv, aun 7, 
‘ et ae 





Vin 
Vit — 


Vo 
Lower SAM 0-127 


Upper SAM 128-255 : 
Ra Don’t Care 


Note: SE=Vi- 
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SERIAL READ CYCLE (SE= Vi) 












re EER 





Note: SE=Vi, 


SERIAL READ CYCLE (SE Controlled Outputs) 


RAS” 


FOE. KX 


Vi — VA LAA 











Vn = 
se Vo — n-3 n+2 
tscp 
pee. Vin — 
SE 
Vi 
Vino 
IN 
ij Vi tsca 
SDQo 
~SDQ7 
Vow — 
[. VALID VALID VALID VALID VALID 
a a ee pataour |W paTAour P— OPEN {- x pata-out |W paTA-our __ DATA-ouT 
n-3 n-2 n-1 n n+1 n+2 
VALID 
DATA-OUT 


ee Don’t Care ~ 
ea - 
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SERIAL WRITE CYCLE (SE Controlled Inputs) 








Aas Vin 
Vi 
<a OV OT 
DT/OE a XXX? YANN OOOO XXX 
Vin 
Sc ie oe 
tscp 
— Vin 
SE 
IL 








- E 
oS RN E. TO HN Ee ED 
a- (n-1) MASKED n (n+ 1) MASKED n+2 


SDQo tsze tsze 


~SDQ;, 


| Vow 
OUT —_—_—————— OPEN 


= _ Vin — 
DT/OE CON 
Vi 











Vv, 
sc IH 
Vit 
SDQo Vin VALID X 
~SDQ7 — x ' XY XN -DATA-IN XK 5 ( 





Note: SE=ViL 


KX Don’t Care 
exp” ° 
ClerTrpnaure 
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PACKAGE DIMENSIONS 
40-PIN PLASTIC SOJ 


Units Inches (millimeters) 


(STAND- ji 


0.025 (0.64) ~ 0.008 (0.20) 
MIN ; 


Mt 


Tey Ct tol er 
| | 0.026 (0.66) 0.148 (3.76) 
0.032 (0.81) MAX 


1.020 (25.91) 


1.030 (26.16) 
Ci PP a 
| 

















0.395 (10.03) 
0.405 (10.29) 
0.360 (9.14) 
0.380 (9.65) 
0.435 (11.05) 
0.445 (11.30) 
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CMOS VIDEO RAM 





256K X 8 Bit CMOS Video RAM 
FEATURES 


- Dual port Architecture 
256K x 8 bits RAM port 
512 x 8 bits SAM port 

- Performance range : 


Speed 
Parameter 


RAM access time (trac) 














RAM access time (tcac) 












RAM cycle time (trc) 


SAM access time (tsca) 15ns| 17ns 
SAM cycle time (tscc) 18ns 
RAM active |KM428C256 | 110mA 


current KM428V256 - 60mA 


SAM active |KM428C256 50mA 
current KM428ve56 | __—-_‘| 30mA 


: Fast Page Mode 

- RAM Read, Write, Read-Modify-Write 

: Serial Read (SR) and Serial Write (SW) 

: Read / Real time read transfer (RT, RRT) 

: Split Read Transfer (SRT) 

- Pseudo Write Transfer(PWT) 

: Write and Split Write Transfer with Masking Operation 
(New Mask), (WT,SWT) 

+ Block Write (BW) Flash Write (FLW) and Write-per-Bit 
with Masking Operation (New Mask) 

- CAS-before-RAS, RAS-only and Hidden Refresh 

- Common Data I/O Using three state RAiw Output 
control 

: All inputs and Outputs TTL(5.0V) or LVTTL(3.3V) 
Compatible 

- Refresh:512 Cycle/8ms 

> Single +5V+ 10% Supply Voltage 

- Single +3.3V+10% Supply Voltage 

- Low Vcc(3.3V) Part Name: KM428V256 

* KM428C256: 60, 70, 80ns 

* KM428V256: 70, 80ns 

* Plastic 40-Pin 400mil SOJ 

* Plastic 40/44-Pin 400mil TSOP II 
(Forward and Reverse Type) 
































GENERAL DESCRIPTION 


The Samsung KM428C/V256 is a CMOS 256K x 8 bit Dual 
Port DRAM. It consists of a 256K x 8 dynamic random 
access memory (RAM) port and 512 x 8 static serial access 
memory (SAM) port. The RAM and SAM ports operate 
asynchronously except during data transfer between the 
ports. 


The RAM array consists of 512 bit rows of 4096 bits. 

It operates like a conventional 256K x 8 CMOS DRAM. 

The RAM port has a write per bit mask capability. Data 
may be written with New Mask. The RAM port has Fast 
Page mode access, Block Write and Flash Write 
Capabilities. 


The SAM part consists of eight 512 bit high speed shift 
registers that are connected to the RAM array through a 
4096 bit data transfer gate. The SAM port has serial read 
and write capabilities. 


Data may be internally transferred bi-directionally between 
the RAM and SAM ports using read, write Split Transfers 
or normal Read, Write Transfers. 


Refresh is accomplished by familiar DRAM refresh modes. 
The KM428C/V256 supports RAS-only, Hidden, and CAS 
-before-RAS refresh for the RAM port. The SAM port does 
not require refresh. 


All inputs and I/O's are TTL(5.0V) or LVTTL(3.3V) level 
compatible. All address lines and data Inputs are latched 
on chip to simplify system design. The outputs are 
unlatched to allow greater system flexibility. 
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PIN DESCRIPTION 


CMOS VIDEO RAM 
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Symbol Type Description 
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input 
; signal. The RAM port is placed in standby mode when the RAS control is held 
"High" 
CA IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a 
strobe for the DSF inputs 
4__. 

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 
by RAS and CAS to select one 16-bit word out of the 262,144 available. 9 row 
address bits are latched on the falling edge of the row address strobe(RAS) and 
the following nine column address bits are latched on the falling edge of the 
column address strobe(CAS). 

—_ 

WB/WE IN The WB/WE input is a multifunction pin. when WB/WE is "High" at the falling edge 
of RAS, during RAM port operation, it is used to write data into the memory array 
in the same manner as a standard DRAM. When WB/WE is "Low" at the falling 
edge of RAS, during RAM port operation, the W-P-B function is enabled. 

| 
t 

DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 
at the falling edge of RAS when Transfer enable. 

DSF IN DSF is used to indicate which special functions(BW, FW, Split Transfer, etc)are 
used for a particular access cycle. 

Wi/DQi IN/OUT Data I/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 

Sc IN Clock input to the serial address counter and data latch for the SAM register 
SDQi IN/OUT Serial input and serial output share common |/O pins. Serial input or output mode 
is determined by the most recent read, write or pseudo write transfer cycle. 
| 
QSF OUT QSF indicates which half of the SAM is being accessed. Low if address is 0-255, 
High if address is 256-511. 
SE IN In a serial read cycle. SE is used as an output control. When SE is "High", serial 
access is disabled, however, the serial address pointer is still incremented while 
SC is clocked. 
Vec SUPPLY Power supply 
Vss SUPPLY Ground 
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PIN CONFIGURATION (top views) 


40 Pin 400 mil SOJ 





vec [1] vss 
sc [2] SDQ7 
SDQo [3 | SDQé6 
sDQ1 SDQs 
SDQ2 [5] SDQ4 
SDQ3 [6 | SE 
DT/OE W7/DQ7 
Wo/DQo [8 | We/DQ6 
W1/DQ1 Ws/DQs 
We/DQ2 Wa4/DQ4 
Ws3/DQ3 vss 
vss DSF 
WB/WE N.C 
RAS CAS 
As QSF 
A7 Ao 
A6 Al 
AS A2 
A4 A3 
vcc VSS 
40/44 Pin 400 mil TSOP II 40/44 Pin 400 mil TSOP Il 


vcc {1 | vss 

SDQ7 
SDQ6 
‘ SDQs 





SDQ2 SDQs 
SDQs [6] SE 
DT/OE W7/DQ7 
wo/Dao | 8 | We/DQe 
Ww1/DQ1 Ws/DQs 
We2/DQ2 W4/DQ4 
FORWARD REVERSE 
Ws/DQ3 vss 
vss [14] DSF 
WB/WE N.C 
RAS |16| CAS 
As QSF 
A7 Ao 
A6 Ai 
As {20} A2 
A4 21] A3 
vcc |22| vss 
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CMOS VIDEO RAM 





BLOCK DIAGRAM 








































3 3 
c Cc 
2 BLOCK 4 
Cc WRITE c 
Wo/DQo q COLOR CONTROL ma SDQo 
5 a REGISTER m : 
F (8 BIT) FLASH . 
- WRITE e 
. CONTROL 
W7/DQ7 NEW MASK WRITE SDQ7 
(8 BIT) CONTROL 
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x 
oO 


YSMO071 WVS YAddN WVS 


NOILVHSAN]AD ONIWILL 


512 


x8 512 x 512x8 


CELL ARRAY 


256 


x< 
0O 
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2) 
_ 
Cc 
= 
Zz 
2) 
m 
QO 
0 
7) 
m 
a 





512 
x8 


ROW DECODER 





= 


COLUMN ADDRESS ROW ADDRESS 
BUFFER (9 BIT) BUFFER (9 BIT) 








TRANSFER CONTROL 





¥3454NE LNdLNO 
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z| 
s 


43009030 
WId4 
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x 
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WIYAS 











SERIAL 
ADDRESS HT asF | >> ase 


REFRESH COUNTER 





= 





Ao ~ Aa 
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FUNCTION TRUTH TABLE 






RAS falling edge 



























































re 2 PER aR nay PEE ra Function 
ode | CAS | DT/OE | WE | DSF/ SE 
CBR 0 xX X 
ROR 1 1 Xx RAS- only Refresh 
Normal DRAM Read/ 
RW 1 1 1 Write (No. Mask) 
Masked DRAM Write 
RWNM 1 1 0 (New Mask) 
Masked Flash Write 
MFLW 1 1 0 Use Use | (New Mask) 
—s a 
BW 1 1 1 No Use Block Write (No Mask) 
Masked Block Write 
| BWNW 1 1 0 wo Use (New Mask) 
LCR 1 1 1 - Load | Load Color Register 
1 | 
RT 1 0 1 : - Read Transfer 
SRT 1 0 | 1 - - Split Read Transfer 




















Pseudo. Write 


PWT 1 0 Transfer 


Tap} x x - - 








T tice Masked Write 
7 Transfer (New Mask) 


0 
F Masked Split Write 
WM és 


X: Don't Care, -:Not Applicable , Tap: SAM Start(column)Address 




















Notes : 
*1 : These columns show what must be present on the Ao~As inputs at the falling edge of RAS and CAS. 
_*2: These columns show what must be present on the DQo~DQ7 outputs at the falling edge of RAS, CAS or 
WB/WE, whichever is later. 


*3. The Row that is addressed will be refreshed. 
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CMOS VIDEO RAM 





ABSOLUTE MAXIMUM RATINGS* 
































Rating ; 
nen Syinee KM428C256 KM428V256 ae 
Voltage on Any Pin Relative to Vss Vin, Vout -1 to+7.0 -0.5 to Vec+0.5 V 
| Voltage on Supply Relative to Vss | Vcc -1 to+7.0 -0.5 to+4.6 Vv a 
Storage Temperature Tstg -55 to + 150 -55 to +150 cC 
Power Dissipation Po 1 0.6 WwW a 
Short Circuit Output Current los 50 50 mA 


Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 


conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=0 to 70 ©) 












































KM428C256 KM428V256 
Item Symbol - ; Unit 
Min Typ Max Min Typ Max 
Supply Voltage Vec 45 5.0 5.5 _ 3.0! 3.3 3.6 Vv 
Ground _|__Vss 0 0 0 0 0 0 Vv 
input High Voltage VIH 2.4 - Vec+1V 2.0 Vcc + 0.3 V 


INPUT/OUTPUT CURRENT 


(Recommended operating conditions unless atherwise noted.) 


























Item Symbol! Min Max Unit 

Input Leakage Current (Any Input 0<Vin<Vcc+0.5V"1, . 

all other pins not under test=0 volts, SE>V°C-0.2V) un -10 10 uA | 

Output Leakage Current (Data out is disabled, 

OV<VouT<Vcc low -10 10 uA 

Output High Voltage Level i. V 

(RAM lon=-2mA, SAM lox=-2mA) on 2.4 : ¥ 
fearromare 

Output Low Voltage Level V 

(RAM lo=2mA, SAM lo.=2mA) is 





Note) *1: 3.6V in KM428V256 





CAPACITANCE  cc=5v, f=1MHz, Ta=25°C) 






















































ltem Symbol Min Max Unit 
Input Capacitance (Ao-As) CIN1 2 6 pF 
je FS oe Te: rey ce ae a 
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cine 2 7 pF 
Input/Output Capacitance (Wo/DQo0~W7/DQ7) Cpa 2 les 7 pF 
Input/Output Capacitance (SDQo0~SDQ7) Cspa 2 7 pF 
Output Capacitance (QSF) | CasF 2 7 pF 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 





Parameter(RAM Port) 


KM428C256 KM428V256 
Symbol 
Escseacaes 
Operating Current": Standby | Icct | 110 | 


(RAS and CAS Cycling @trc=min.) Active | icctA | 155 | 140 | 


Standby Current | Standby | loco | 10 | 


(RAS, CAS, DT/OE, WB/WE=Vih,DSF=Vi ) | Active | Iccoa | 55 | 


RAS Only Refresh Current*: Standby 


(CAS=ViH, RAS Cycling @trc=min.) 
Fast Page Mode Current" Standby 
(RAS=Vi, CAS Cycling @tec=min.) Active 
indby 


in ~ 


N NO} 





CAS-Before-RAS Refresh Current*1 
(RAS and CAS Cycling @trc=min.)  - 


Data Transfer Current*1 Standby 
(RAS and CAS Cycling @trc=min.) 


oO 

a ro) 
3/3 );3 13 31'3;3/3|3 
>|> | >| > >|>i >| >| > 


rs 
a 


| t65 | 145 | 100 | 90 | ma | 

| 90] 5 | 20] ‘so| 45 | ma | 

195 | 125 | 115 | 75 | 70 | ma | 
| 105 | 100 | 


Flash Write Cycle Current" Standby 
(RAS and CAS Cycling @trc=min.) Active 


m 


| 65| 60 | ma 
(RAS and CAS Cycling @trc=min.) Active IccsA | 155 | 145 | 135| 90| 80) mA 


gis isleis isle lg is 


Block Write Cycle Current*1 Standby 


Color Register Load or Read Current*1 Stai loca | 90 | a5 | 80| 50| 45| ma | 


Note “1: Real values dependent on output loading and cycle rates. Specified values are obtained with the output 
open. Icc is specified as average current. In Icc1, Icc3, Icc6, Icc7, Icc8, Icc9 address transition should be 
changed only once while RAS=VI. In Icc4 address transition should be changed only once while CAS=VIH 


Bie |8/8 
a 3 ja/3 
g 


> 
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AC CHARACTERISTICS o0'°c<ta<70°c, km4280256: Veo=5.0V+10%, KM428V256: Voc=3.3V + 10%, See notes 1,2) 






























































































































































































6 -7 -8 
Parameter Symbol|— Unit | Notes 
Random read or write cycle time 
Read-modify-write cycle time tawc |; 155 | 175 200 ns 
Fast page mode cycle time | tc 40 45 | 50 ns 
Fast page mode read-modify-write tPRWC I 80 | 85 90 ns 
Access time from RAS tRAC 60 70 | 80) ns | 3,5,11 
Access time from CAS tCAc 15 20 | 20/ ns | 35,6 
Access time from column address | tAA 30 | | 35 40] ns 3,11 
Access time from CAS precharge L tCPA 35 40 | 45) ns 3 
CAS to output in Low-Z tclz 3 3 3 ns 3 
Output buffer turn-off delay tOFF | 0 | 15 0 15 0 15/ ns ] 7 
Transition time (rise and fall) tT 3 50 | 3 50 3 50} ns 2 
RAS precharge time trP 40 50 60 ns 
RAS pulse width tRAS | 6} 10K |} 70 10K} 80 10K | ns 
RAS pulse width(fast page mode) tRASP 60; 100K 70 | 100K 80; 100K} ns | 
RAS hold time _{_tRsH [1s 20 | 20t ns | 
CAS hold time tcsH 60 70 80 7 
CAS pulse width tcas | 15, 10K; 20| 10K| 20; 10K] ns 
RAS to CAS delay time tRCD 20 45| 20] 50 20) 60, ns 5,6 
RAS to column address delay time two | 15 30 15 35 15 40 | ns 14 
CAS to RAS precharge time | tere 5 | 5 | 5 ns 
CAS precharge time tCPT 20 25 30 ns 
CAS precharge time(fast page mode) tcp 10 10 | 10 ns 
Row address set-up time tasR 0 0 0 ns 
Row address hold time tRAH 10 |10 10 ns 
Column address set-up time tasc 0 0 0 ns 
Column address hold time tCAH 15 15 15 ns 
Column address hold time referenced to RAS TAR 50 55 | 60] ns 
Column address to RAS ledd time tRAL 30 35 40 ns 
Read command set-up time tRCS 0 0 ns 
Read command hold time referenced to CAS tRCH 0 07 0 ns 9 
Read command hold time referenced to RAS tRRH 0 | [ 0 0 ns 9 
Write command hold time twcH 10 15 | {15 ns 
Write command time referenced to RAS twcr | . 45 55 60 ns 
Write command pulse width twe 10 15 | 15 ns 
Write command to RAS lead time tRWL | 15 15 | 20 ns 
Write command to CAS lead time tcwL 15 15 20 ns 
Data set-up time tbs 0 0 0 ns 10 
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AC CHARACTERISTICS (Continued) 
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smb 6 -7 -8 

Parameter Unit | Notes 
Min; Max | Min; Max | Min; Max 

Data hold time tDH 15 15 15 ns 10 
Data hold referenced to RAS tDHR 50 | 55] 60 _|_ns a 
Write command set-up time twcs 0 0 0 ns 8 
CAS to WE delay tcwD 45 aie ns 8 
CAS precharge to WE delay(Fast Page mode) 60 65 70 ns | 
RAS to WE delay trwo | 85 | 95 {105 ns 8 
Column address to WE delay time tawD 55 60 65 ns 8 
CAS set-up time (C-B-R refresh) tcsR 10 10 10 ns | 

CAS hold time (C-B-R refresh) tCHR 10 10. 10 ns | 
RAS precharge to CAS hold time tRPC 10 10 | 10 ns 

Access time from output enable | tOEA 15 20| 20| ns 

Output enable to data input delay | toep 15 [ 15 15 ns 

Output buffer turn-off delay from OE tOEZ 0 15 0 | 15 0 15) ns 7 
Output enable command hold time tOEH 15 15 15 _ns : 
Data to CAS delay tozc 0 0 0 ns 

Data to output enable delay tDZO 0 7 0 0 ns 

Refresh period(512 cycle) |_tREF | 8 8 8; ms 

WB set-up time twsrR | 0 0 0 ns | 
WB hold time ; tRWH 10 | 10 15 ns 

DSF hold time(at CAS Low)referenced to RAS __ tFHR 45 55 60 ns 

DSF set-up time referenced to RAS | tFSR 0 0 0 ns 

DSF hold time referenced to RAS tRFH 10 10 15 ns 

DSF set-up time referenced to CAS | tFSc 0 0 0 | ns 

DSF hold time referenced to CAS | tcFH 10 15 15 ns 

Write per bit mask data set-up time | {Ms 0 0 | 0 ns 

Write per bit mask data hold time tMH 15 15 15 ns 

DT high set-up time 0 0 0 ns 

DT high hold time 10 zr ___| ns 

DT high set-up time 

DT low hold time 

DT low hold ref. to RAS(real time read transfer) 

DT low hold ref. to CAS(real time read transfer) tCTH 15 20 25 ns 

DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns 

SE setup referenced to RAS tESR 0 0 0 ns 

SE hold time referenced to RAS tREH 10 10 15 ns 

DT to RAS precharge time tTRP 50 60 ns 

DT precharge time 
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-6 -7 -8 
Parameter Symbol, a Unit | Notes 

RAS to first SC delay(read transfer) | 

CAS to first SC delay(read transfer) tcsD 25 : 30 35 ns 

Col. Addr.to first SC delay(read transfer) tasD | 30 35 40 ns 

Last SC to DT lead time tTSL 5 5 5 | ns 

DT to first SC delay time(read transfer) tTSD 10 10 | 15 | ns 

Last SC to RAS set-up time(serial input) tsRS 30 30 30 ns 

RAS to first SC delay time(serial input) _tsrD 20 20 25 ns 

RAS to serial input delay time i tsDD | 30 | 40 50 ns 

Serial output buffer turn-off delay from RAS tsDz 10 30 10 30 10 35| ns 7 
Serial Input to first SC delay time tszs 0 | 0 0 ] ns 

SC cycle time | tscc | 18 | 22 05 | ns 15 
SC pulse width(SC high time) tsc WM 2 7 ns 

SC precharge(SC low time) tscp 6 7 7 ns 

Access time from SC tSca 17 20} ns 4 



































































Serial output hold time from SC ns 

Serial inputset-up time ns 

Serial input hold time ns 

Access time from SE ns 4 
SE pulse width ns 

SE precharge time tSEP [| 20] 25 | ns | 
Serial output turn-off from SE tSEz . 15 0 15 0 15| ns 7 
Serial input to SE delay time tSZE Ie i 0 ns 

Serial write enable set-up time tsws [ [L 0 ns 

Serial write enable hold time |_ tswH 15 15 |__ns 

Serial write disable set-up time tswis 0 0 0 ns_| 
Serial write disable hold time |_tswiH 10 15 15 ns 

Split transfer set-up time | tsTs 20 | | 25 | 25 ns 

Split transfer hold time tSTH 20 25 25 ns 
SC-QSF delay time tsap 20 | 25 25| ns 
DT-QSF delay time trap 20 25 25| ns 
RAS-QSF delay time trap 60 70 80] ns 
































CAS-QSF delay time 
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NOTES 
.An initial pause of 200us is required after power-up 
followed by any 8 RAS, 8 SC cycles before proper device 
operation is achieved. (DT/OE = High) If the internal 
refresh counter is used a minimum of 8 CAS-before-RAS 
initialization cycles are required instead of 8 RAS cycles. 
2. Vin(min) and Vi(max) are reference levels for measuring 
timing of input signals. Transition times are measured 
between Vin(min) and Vi(max), and are assumed to be 


_ 


5ns for all input signals. 

Input signal transition from OV to 3V for AC timing. 
3.RAM port outputs are measured with a load equivalent to 

1 TTL load and 50pF. 

Dout comparator level:Vox/Vot =2.0V / 0.8V 

4.SAM port outputs are measured with a load equivalent to 
1 TTL load and 30pF. 

Dout comparator level: Vox/Voi= 2.0/0.8V. 

5. Operation within the taco(max) limit insures that trac(max) 
can be met. The trcp(max) is specified as a reference 
point only: If tacp is greater than the specified taco(max) 
limit, then access time is controlled exclusively by tcac. 

6. Assumes that tRCD>tRCD(max). 

7.The parameters, torF(max), toez(max), and tspz(max) 
define the time at which the output achieves the open 
circuit condition and are not referenced to Vo or VoL. 

8. The twcs, trwo, tcwo and tawo are nonrestrictive operating 
parameters. They are included in the data sheet as 
electrical characteristics only. If twcs>twcs(min) the 
cycle is an early write cycle and the data out pin will 
remain high impedance for the duration of the cycle. If 
tewo > tewo(min) and trwo>trwo(min) and tawp => tawo 
(min), then the cycle is a read-write cycle and the data 
output will contain the data read from the selected 
address. f neither of the above conditions are satisfied, 
the condition of the data out is indeterminate. 


9. Either trcH or taRH must be satisfied for a read cycle. 

10. These parameters are referenced to the CAS leading 
edge in early write cycles and to the WE leading edge in 
read-write cycles. 

Operation within the trap(max) limit insured that 
trac(max) can be met. trap(max) is specified as a 
reference point only. If trap is greater than the specified 
tRAD(max) limit, then access time is controlled by taa. 


12. Power must be applied to the RAS and DT/OE input 
signals to pull them high before or at the same time 
as the Vcc supply is turned on. 

After power-up, initial status of chip is described 
below. 


1 


_ 




















eee 
SAM PORT INPUT MODE 

QSF Hi-Z 

Color Register Don't Care 

Tap Pointer Invalid 

Wi/DQi Hi-Z 

SAM Port Input Mode 

SDQi Hi-Z 








13. Recommended operating input condition: 


——3.0V 








2.4V (2.0V)* 


()* : KM428V256 


OV 


tT tt 





Input pulse levels are from 0.0V to 3.0Volts. 
All timing measurements are referenced from VIL 
(max) and ViH(min) with transition time=3.O0ns. 

14. Assume tT=3ns. 


15. toHR, twcr are referenced to tRAD(max). 
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DEVICE OPERATION 


The KM428C/V256 contains 2,097,152 memory locations. 
Eighteen address bits are required to address a particular 
8-bit word in the memory array. Since the KM428C/V256 
has only 9 address input pins, time multiplexed addressing 
is used to input 9 row and 9 column addresses. The 
multiplexing is controlled by the timing relationship between 
the row address strobe (RAS), the column address strobe 
(CAS) and the valid row and column address inputs. 


Operation of the KM428C/V256 begins by strobing in a valid 
row address with RAS while CAS remains high. Then the 
address on the 9 address input pins are changed from a row 
address to a column address and are strobed in by CAS. 
This is the beginning of any KM428C/V256 cycle in which a 
memory location is accessed. The specific type of cycle is 
determined by the state of the write enable pin and various 
timing relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle can 
be initiated after RAS remains high long enough to satisfy 
the RAS precharge time (tre) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse widths are specified by 
tras (min) and tcas (min) respectively. These minimum pulse 
widths must be Satisfied for proper device operation and 
data integrity. Once a cycle is initiated by bringing RAS low, 
it must not be aborted prior to satisfying the minimum RAS 
and CAS pulse widths. In addition, a new cycle must not 
begin until the minimum RAS precharge time, tae, has been 
Satisfied. Once a cycle begins, internal clocks and other 
circuits within the KM428C/V256 begin a complex sequence 
of events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


RAM Read 


A RAM read cycle is achieved by maintaining WB/WE high 
during a RAS / CAS cycle. The access time is normally 
specified with respect to the falling edge of RAS. But the 
access time also depends on the falling edge of CAS and 
on the valid column address transition. 


If CAS goes tow before trcp(max) and if the column address ~ 
is valid before trav (max) then the access time to valid data 
is specified by trac (min). However, if CAS goes low after 
trcp (max) or the column address becomes valid after trap 
(max), access time is specified by tcac or taa. 


The KM428C/V256 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must 
be low for the period of time defined by toea. 


RAM Write 


The KM428C/V256 can perform early write and read-modify- 
write cycles. The difference between these cycles is in the 
State of data-out and is determined by the timing relationship 
between WB/WE, DT/OE and CAS. In any type of write 
cycle Data-in must be valid at or before the falling edge of 
WB/WE. 


New Mask Write Per Bit 

The New Mask Write cycle is achieved by maintaining 
CAS high and WB/WE and DSF low at the falling edge of 
RAS. The mask data on the Wo/DQo~W7/DQ7 pins are 
latched into the write mask register at the falling edge of 
RAS. When the mask data is low, writing is inhibited into 
the RAM and the data bit remains unchanged. When the 


mask data is high, data is written into the RAM. The mask 


data is valid for only one cycle, defined by an active RAS 
period. Mask data must be provided in every write cycle 
that a masking operation is desired. 


The Early Write cycle is achieved by WB/WE low before 
CAS falling and Late Write cycle is achieved by WB/WE 
high at the falling edge of CAS. During the Early or Late 
Write cycle, input data through Wo/DQo~W7/DQ7 must 
meet the set-up and hold time at the falling edge of CAS 
or WB/WE. When WB/WE is high at the falling edge of 
RAS, no masking operation is performed. 


Table 1. Truth table for write-per-bit function 





—— = BTIOE [wen [we | FUNCTION 
as ee ae a WRITE ENABLE 








WRITE ENABLE 


INHIBIT WRITE 
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DEVICE OPERATION (Continued) 
EARLY WRITE LATE WRITE 


a ANA, pL TVVVVVVY 
ROY ¢ |] OA 
Vaild Data-in Mask Data Vaild Data-in 


Mask Data - In RAS Falling Mask Data - In RAS Falling 
Valid Data - In CAS Falling Valid Data - In WB/WE Falling 





Figure 1. New Mask Write Cycle Example 1. (Early Write & Late Write) 






KXXKXXXOODKON 








Stored Mask Data 
Data Register 





Stored Mask Data Write Stored 
Data Register Input Data 








Figure 2. New Mask Write Cycle Example 2. 


Fast Page Mode 


Fast page mode cycle reads/writes the data of the In one RAS cycle, 512 word memory cells of the same 
same row address at high speed by toggling CAS while row address can be accessed. Masking data stored at 
RAS is low. In this cycle, read, write, read-modify write, the RAS falling edge of the first Fast page write cycle 
and Block Write cycles can be mixed. remains valid for subsequent Fast page write cycles. 
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DEVICE OPERATION (Continued) 


Load Color Register(LCR) 

A Load Color Register cycle is performed by keeping 
DSF high on the falling edges of RAS. Color data id 
loaded on the falling edge of CAS(early write) or WE 
(delayed write) via the Wo/DQo~W7/DQ7 pins. this data 
is used in Block Write and Flash Write cycles and 
remains unchanged until the next Load Color Register 
cycle. 


Block Write 

In a Block Write cycle four adjacent column locations can 
be written simultaneously with the same data, resulting in 
fast screen fills of the same color. 


First, the internal 8-bit Color Register must be loaded with 
the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into four 
adjacent locations of the same row of each correspond- 
ing bit plane(8). This results in a total of 32-bits being 
written in a single Block Write cycle compared to 8-bits in 
a normal Write cycle. 

The Block Write cycle is performed if DSF is low on the 
falling edge of RAS and high on the falling edge of CAS. 
Address Lines: The row address is latched on the falling 
edge of RAS. 







1 Row of 512 Column Mask 


a a 
Wi/DQi_ | Block I/O Mask 


(i=0~7) 





Be) 
n 











| 


QO 
wn 


Wi/DQi | Use to Column Select 


Since four bits are being written at a time, when the mini- 
mum increment required for the column address is four.. 
Therefore, when the column address is latched on the 
falling edge of CAS, the 2LSBs, Ao and Ai are ignored 

and only bits(A2~As) are used to define the location of the 
first bit out of the four to be written. 

Data Lines: On the falling edge of CAS, the data on the 
Wo/DQo~W3/DQ3 pins provideds column mask data. That 
is, for each of the four bits in all 8-bits-planes, writing of 
Color Register contents can be inhibited. For example, if 
Wo/DQo = 1 and W1/DQi = 0, than the Color Register 
contents will be written into the first bit dut of the four, but 
the second remains unchanged. Fig. 3 shows the corre- 

spondence of each data line to the column mask bits. 


Masked Block Write(BWNM) 

A Masked Block Write cycle is identical to a New Mask 
Write-per-bit cycle except that each of the 8-bit planes 
being masked is operating on 4 column locations instead 
of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. DSF 
must be high on the falling edge of CAS. Mask data is 
latched into the device via the Wo/DQo~W7/DQ7 pins on 
the falling edge of RAS and needs to be re-entered for 
every new RAS cycle. 





Wo/DQo 







VO Mask 


/O Mask Column Mask 


1 
0 0 Wo/DQo Column 
0 1 

4 1°40 
11 











W1/DQi Enable 
We/DQz2 
Ws3/DQs3 


















Column 
Disable 


Figure 3. Block Write Scheme 
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DEVICE OPERATION (Continued) 








4. Col. Memory Cell of A Row 
— CAS r 





Wo/DQo 
Column Mask = W1/DQ: | xf To] xf Jo] x [4] 
Data W2/DQ2 X: Unchanged Memory Cell 
Ws/DQs [xf Tol x[s To] xf] 
eee ee eee 


/(O Mask Data 


( 
| 
” 


LCR Cycle : Color Register 
Wo/DQo 


RA 
CAS 
WB/WE_ ~ 
DSF 
Wo/DQo~ a 


2M VRAM BW Timing (Early Write) 


for 
PR 


Mask Mask 


a 











W7/DQ7 






Address 











Figure 4. Block Write Example and Timing 


Flash Write 

The Flash Write cycle is a way of writing each bit of the 
Color Register into the whole row(512 columns) simulta- 
neously. This function is used for fast screen clear or 
background color change. 512 columns in each bit plane 
are written, for a total of 4096 bits(512 x 8 bit planes) in 
one cycle. While this cycle writes significantly more data 
than the Block Write cycle, it is also less selective. 


if WB/WE is low and DSF is high on the falling edge of 
RAS, a Flash Write cycle is performed. Also on this edge, 
the data present on the Wi/DQi pins is used as mask data 
and needs to be provided for every Flash Write cycle. A 
Load Color Register cycle must have been performed 
before initiating a Flash Write cycle. 


Data Output 

The KM428C/V256 has three state output buffers con- 
trolled by DT/OE, CAS and RAS. If DT/OE is high when 
CAS and RAS are high, the output state is in high 
impedance(High-z). In any cycle, the output goes low 
impedance state from the first CAS falling edge. 

Invalid data may be present at the output during the time 
after tcLz and before the valid data appears at the output. 
The timing parameters tcac, tRAc, and taa specify when 
the valid data will be present at the output. The valid data 
remains at the output until CAS returns high. This is true 
even if a new RAS cycle occurs(as in hidden refresh). 
Each of the KM428C/V256 operating cycles is listed 
below after the corresponding output state produced by 
the cycle. 





él 
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DEVICE OPERATION (Continued) 


Refresh 

The data in the KM428C/V256 is stored as a charge ona 
tiny capacitor within each memory cell. Due to leakage 
the data may be lost over a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM port refreshes the 4096 bits selected by the row 
addresses or an on-chip refresh address counter. Either a 
burst refresh or distributed refresh may be used. There 
are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 512 row addresses 
(Ao~As). 


CAS-Before-RAS Refresh: The KM428C/V256 has 
CAS-before-RAS on-chip refresh capability that 
eliminates the need for external refresh addresses. If 
CAS is held low for the specified set up time(tcsr) before 
RAS goes low the on-chip refresh circuitry is enabled. An 
internal refresh operation automatically occurs. The 
refresh address is supplied by the on-chip refresh 
address counter which is then internally incremented in 
preparation for the next CAS-before-RAS refresh cycle. 


Hidden Refresh: A hidden refresh cycle may be 
performed while maintaining the latest valid data at the 
output by extending the CAS active time and cycling 
RAS. The KM428C/V256 hidden refresh cycle is actually 
a CAS-before-RAS refresh cycle within an extended read 
cycle. The refresh row address is the provided by the on- 
chip refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM428C/V256 by using read, write or read-modify- 
write cycles. Whenever a row is accessed, all the cells in 
that row are automatically refreshed. There are certain 


applications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CAS- 
before-RAS refresh is the preferred method. 


Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of WB/WE when RAS 
goes low indicates the direction of transfer (to or from 
DRAM) and DSF pin is used to designate the proper 
transfer mode like normal and Split Transfer. Each of the 
transfer cycle is described in the truth table of transfer 
operation. (Table2.) 


Read Transfer(RT) 

The Read Transfer operation is set if DT/OE is low, 
WB/ME is high, and DSF is low when RAS goes low. The 
row address bits in the read transfer cycle indicate which 
eight 512bit DRAM Row portions are transferred to the 
eight SAM data registers. The column address bits indi- 
cate the start address of the SAM registers when SAM 
data read operation is performed. If MSB bit of column 
address is low during Read transfer operation, the QSF 
state will be set low and this indicates the start address of 
the SAM register is present at the lower half of the SAM 
port.(If As is high, QSF will be high meaning that the start 
address is in the upper half). Read Transfer may be 
achieved in two ways. If the transfer is to be synchro- 
nized with the SC, both SAM Read and Read transfer 
operation is possible simultaneously. The completion of 
transfer operation is determined by the timing relationship 
of first SC rising, RAS/CAS falling edge and DT/OE rising 
edge of transfer cycle. This is usually called "Real Time 
Read Transfer". The completion of Real time Read trans- 
fer is accomplished at the rising edge of DT/OE. Note that 
the rising edge of DT/OE must be synchronized with the 
rising edge of SC to retain the continuity of serial read 
data output. 


Table 2. Truth Table for Transfer Operation 






































| 7 RAS Falling Edge Function Transfer Transfer SAM Port 

r GAS ;OTOE WB/WE| DSF SE | Direction | Data aie] Mode 
Ho] oL | H [| oL | ig Read Transfer RAM -.SAM/ 5128 | Input — Output | 
Ho} ok L { L L |Masked Write Transfer SAM — RAM | 512x8 | Output — Input 

| H | L L L L H [Pseudo Write Transfer — — Output — Input | 

le H 4 L | .H H * _|Split Read Transfer | RAM—»SAM; 256x8 | Not Changed 
H L L H *  |Masked Split Write Transfer) SAM RAM| 2568 | Not Changed 
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DEVICE OPERATION continueg) 


Masked Write Transfer(MWT) 

Masked write transfer is initiated if DT/OE, WB/WE and 
DSF are low when RAS goes low. This enables data of 
SAM register(512bit) to be transferred to the selected row 
in the DRAM array. Masking is selected by latching 
Wi/DQi(i=0~7)inputs when RAS goes low. 

The column address defines the start address of serial 
input and its MSB(As)defines QSF level. 

If As is low, the QSF will be low level to designate that the 
start address is in positioned in the lower half of SAM. 
(For As=high, the QSF will be high and indicates that the 
start address will be positioned in the upper half of SAM) 
After write transfer cycle is completed, SAM port is set to 
input mode. 


Split Read Transfer(SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has many 
critical timing restrictions(between SC, DT/OE, RAS and 
CAS) because the transfer has to occur at the first rising 
edge of DT/OE. 


The Split Read Transfer cycle eliminates the need for this 
critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new RAM 
data can be transferred to the other half. Since transfer 
timing is controlled internally, there is no timing restric- 
tion between DT/OE and RAS, CAS, SC. 


A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of QSF. 
A Split Read Transfer cycle is initiated by keeping DSF 
and WB/WE high and DT/OE low at the falling edge of 
RAS. 


Address: The row address is latched on the falling edge 
of RAS. The column address defined by(Ao~A7)defines 
the starting address of the SAM port from which data will 
begin shifting out. column address pin As is a "Don't care". 


The QSF pin indicates which SAM half is shifting out seri- 
al data(O=Lower, 1=Upper). A Split Read Transfer will 
load data into the other half. The state of the QSF output 
changes when the SAM address counter reaches a split 
SAM boundary(e.g. 255th or 511th bit). 

Example of SRT applications are shown in Fig. 5 through 
Fig.9. 

The normal usage of Split Read Transfer cycle is 
described in Fig 5. When Read Transfer is executed, 
data from X1 row address is fully transferred to the SAM 
port and Serial Read is started from O(Tap address). If 
SRT is performed while data is being serially read from 
lower half SAM, data from X2 row address is transferred 


to upper half SAM. The Tap address of SRT is loaded 
after the boundary location of lower half SAM(255th SC) 
is accessed and the QSF state is changed into high level 
at the rising edge of 255 SC. Note that in this case 
"0+256" Tap address instead of "0" is loaded. 

The another example of SRT cycle is described in Fig. 6. 
When Serial Read is performed after executing RT and 
SRT in succession, the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is complet- 
ed. Fig. 7 and 8 are the example of abnormal SRT cycle. 
lf SRT1 and SRT2 are performed in succession before 
accessing the boundary like Fig. 7, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so that 
data followed by SRT2 will be remain in the upper half 
SAM. The Serial Read after lower boundary 255th SC is 
started from the starting address given by SRT2 cycle. 
The Fig. 8. indicates that SRT cycle is not performed until 
Serial Read is completed to the boundary location 511. In 
this case, the internal serial counter is designed to desig- 
nate "0" address after boundary 511, therefore accessed 
data from O address corresponds to the old data trans- 
ferred by RT. Note that the SRT limitation period during 
QSF transition designated as "Not Allowed Period" in 
which SRT is prohibit as shown in Fig. 9 due to uncer- 
taining of which half SAM the data is transferred. This is 
also true in Masked Split Write Transfer. 

A Split Read Transfer does not change the direction of 
the SAM I/O port. 


Masked Split Write Transfer(MSWT) 

This transfer function is very similiar to the SRT except 
the data transfer direction is from SAM to RAM. MSWT is 
enabled if DT/OE low, WB/WE low, and DSF high when 
RAS goes low. The bit masking of this cycle is the same 
as that of MWT(Masked Write Transfer)and the SAM port 
direction is not changed by performing MSWT. And the 
column address is latched in as the start address of SAM 
port and the MSB(As)is a "don't care". The example of 
MSWT is described in Fig.10. The opening cycle of either 
MWT or PWT is needed before MSWT can be 
performed. 


A pseudo write transfer Cycle(PWT) 

The pseudo write transfer cycle switches SDQ lines from 
serial read mode to serial write mode. It doesn't perform 
data transfer. A pseudo write transfer is accomplished by 
holding CAS high, DT/OE tow, WB/WE low, DSF low and 
SE high at the falling edge of RAS. The pseudo write 
transfer cycle must be performed after a read transfer 
cycle if the subsequent operation is a serial write cycle. 
There is a timing delay associated with the switching of 
the SDQ lines from serial output mode to serial input 
mode. During this period, the SC clock must be held at a 
constant VIL or VIH after the tsc precharge time has been 
satisfied. A rising edge of the SC clock must not occur 
until after the specified delay tsRp from the rising edge of 
RAS. 
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Upper SAM: | 
x1 Row Data Full Transfer Upper SAM: 
Half Transfer (x2 Row Data) | Serial Read (x1 Row Data) | 
Lower SAM: Lower SAM: 
L Serial Read (x1 Row Data) | Half Transfer (x2 Row Data) | 








Figure 5. Split Read Transfer Normal Usage 














x1 Row Data Full Transfer Upper SAM: Upper SAM: | Upper SAM : 
Half Transfer (x2 Row Data) No Operation Serial Read 
Lower SAM: Lower SAM: (x2 Row Data) 


No Operation 


i Serial Read (x1 Row Data) | Lower SAM : 
No Operation 
ex” . 
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xIKo XXX Yi (As = Don't Care) Xx3 X v2 (As = 


0 


BC acces. NE NN Na NS I Ne 


x1 x2 x3 x1 x2 x3 





.RAM SAM 
x1 Row Data Full Transfer 


RAM SAM 


Upper SAM: Upper SAM: 

Half Transfer (x2 Row) Half Transfer (x3 Row) 
Lower SAM: Lower SAM: 

Serial Read (x1 Row) Serial Read (x1 Row) 


SAM 

Upper SAM : 
Serial Read 
(x3 Row) 

Lower SAM : 
No Operation 





Figure 7. Split Read Transfer Abnormal Usage (Case 1) 





SAM 


x1 Row Data Full Transfer Upper SAM: Upper SAM: Upper SAM: 
Half Transfer (x2 Row) Serial Read (x1 Row) No Operation 

Lower SAM: Lower SAM: Lower SAM: 
Serial Read (x1 Row) No Operation Serial Read 

(x1 Row) 





Figure 8. Split Read Transfer Abnormal Usage (Case 2) 


en ~ 
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QSF x 4 


tsTH tsTs |: tSTH tsTs 


NT 


Allowed Period 


Not : Not 


Allowed Period Allowed Period aliowed Period Allowed Period 








Mask : Transfer Disable 
(Output Mode to Input 
Mode Switch) 
SAM Port: Input Mode Setting 


| 
Non Mask: Full Transfer | 
| 
| 


Figure 9. Split Transfer Cycle Limitation Period 


255 256 


| x1 x2 x3 x4 
P-L 


Upper SAM: Upper SAM: Serial Write | Upper SAM: Half Transfer | 
No Operation Lower SAM: Half Transfer | Lower SAM: Serial Write | 
Lower SAM: 
Serial Write | | 








Figure 10. Masked Split Write Transfer Normal Usage 
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TRUTH TABLE FOR WRITE CYCLE” 











































ae CASi23) or WB/WE 
7 ee RAS aoe (Early Write)(Late Write) 
Function *4 *9 *3 “4 *5 
WB/WE DSF Wi/DQi DSF Wi/DQi 
(New Mask) 
Normal Write 1 0 X 0 Write Data 
amen Ke ——=4), 
Masked Write 0 0 Write Mask 0 Masked Write Data 
Block Write (No I/O Mask)® 1 0 X 1 Column Mask 
Masked Block Write® 0 0 Write Mask 1 Column Mask 
Masked Flash Write 0 1 Write Mask X x 
Load Color Register 1 1 Xx Xx Color Data 

















*NOTE: (1) Reference truth table to determine the input signal states of *1, *2, *3, *4 and “5 for the Write cycle timing 

diagram 

(2) On the masked flash write cycle, all the signal inputs are don't care condition except RAS at the falling 
edge of CAS. 
On the Block Write cycle, Column Mask is latched only at the falling edge of CAS and WB/WE is "Don't 
Care" at the falling edge of CAS. 
Lately Block Write and Read Modify Block Write are not allowed. 

(3) Function Table for Block Write Column Address Ao., A1 are "Don't Care" during Block Write. 
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Address 


*5 











Wi/DQi Wi/DQi=0 Wi/DQi=1 





Color Register Data 


No Change the Are Written to The 
Internal Data Corresponding Column 
Address Location 


it 
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MASKED SPLIT WRITE TRANSFER CYCLE 


RAS 


CAS 


Ao-Ag 


DT/OE 


Wo/DQo 
wW7/ DQ, 


Sc 


SDQo 
~SDQ; 





Vino 


tcrP 

















‘ ces Rom RX soonest oy IGS 
Gee oe (is AIRY 


LIIVAAAL/ VN aVAVAVAVAVAVAVAVAVAVAVA\ DAVAPAALV' 


tsTs |__| 


—— Le VVYVVVYVVYVYV YVVVVVWVVWV¥ ¥ YYW VW¥VY, 


tstH 


torr 


Vt = 


511 n n+1 n+2 254 255 P+256 
(255) (n+256) (n+257) (n+258) (510) (611) (P) 


Vo ane 
Vor — 
nn KeoXetnottioX ABABA EY 
Vi, — _285) 
tsap is 
re 





q 





Lower Sam 0-255 
Upper Sam 256-511 


ee Don’t Care 


Note: SE=ViL 
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SERIAL READ CYCLE (SE = VIL) 


sc 


SDQo 
~SDQ;, 


— OAK Ati 


DAL A LV\V/\ 


XK 


L/A\ 


ILVAIV/N/ALS 





VALID VALID 
DATA-OUT DATA-OUT 
n-2 n-1 n n+1 n+2 


Note: SE=Vi_ 


SERIAL READ CYCLE (SE Controlled Outputs) 


RAS 


Sc 


* 


SDQo 
~S$DQ; 


Lou 


— OOO 











ie oe 
a a5 


= VALID (} VALID h VALID XY VALID Ny) vALio 
_ DATA-OUT DATA-OUT Oren DATA-OUT DATA-OUT DATA-OUT 
n-3 n-2 


n-1 n n+1 n+2 


Nee) Don’t Care 


VALID 
DATA-OUT 
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SERIAL WRITE CYCLE (SE Controlled Inputs) 


RAS 





























—— Vy — YVV VVYVVVYVVY YYVV VG VYYVYYVVYVVVYVVV YY YYV/ 
TE HOY OOOO 
he fas tscc tscc tsec 1° 1 ; tsce 
a eel 
7 aad ; tsce ee tscp rae tscp 
pon Via tsws |__| bi es |__ =. 
V - = Swis = - 











mE MOON takin DOS GOOOGAL oaimin DXOOOOSIN, Bin RN 


n-1) MASKED n n+1) MASKED n+2 
SDQ (n-1) E (n+ 1) 
~SDQ; 
Vo a. 
OUT ‘ eS tesencsemssnssss (-)F> f= NJ 


SERIAL WRITE CYCLE (SE = Vi) 


D 
> 
” 





sc 


SDQ, Mie 
~SDQ, Vie ar 





n-2 n-1 n n+1 n+2 


ON Don't Care 


Note: SE=Vi_ 
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PACKAGE DIMENSIONS 
40-PIN PLASTIC SOJ Units: Inches (millimeters) 


(STAND-OFF) 
0.025 (0.64) 
MIN 


1.020 (25.91) 
1.030 (26.16) 





0.006(0.15) 
0.012 (0.30) 












0.435 (11.05) 
0.445 (11.30) 





0.360 (9.14) 
0.380 (0.65) 





0.148 (3.76) 
MAX 





0.148(3.75) 
MAX 








0.050 (1.27) 0.026(0.66) 0.015 (0.38) 
TYP 0.032(0.81) 0.021 (0.53) 


40/44-PIN PLASTIC TSOP.-II (Forward Type) 





0.402 (10.21) 

0.423 (10.76) 
0.459 (11.66) 
0.466 (11.86) 





0.398 (10.11) 





0.741 (18.81) MAX 
0.721 (18.31) | 
0.729(18.51) 
EE ee PO ES OE ES, 
aleve] UPTATTE Cn 


0.030 (0.75) 0.010 (0.25) | | 

0.035 (0.85) 0.018 (0.45) 0.031 (0.805) a 
0.016 (0.40) | | 
0.024 (0.60) 


ELECTRONICS 


0.047(1.20) 


0.004(0.10) 
0.01(0.25) 


i" 
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256K X 8 Bit CMOS Video RAM 
FEATURES 


- Dual port Architecture 
256K x 8 bits RAM port 
512 x 8 bits SAM port 

- Performance range: 


Speed 
Parameter “6 7 8 


RAM access time(tRac) | 60ns| 7Ons| 80ns 

















RAM access time(tcac) 15ns;} 20ns| 20ns 
RAM cycle time(tRc) 110ns | 130ns 14 50ns 
RAM page mode cycle(tec) 30ns| 35ns A008. 
SAM access time(tsca) be 15ns} 17ns| 20ns 
SAM cycle time(tscc) 18ns | 22ns | 25ns 





SAM active | KM428C257 110mA | 100mA | 90mA 


























current KM428V257 | — | 60mA| 55mA 
T= 

SAM active | KM428C257 | 55mA| 50mA | 45mA 

current KM428V257 | — | 30mA| 25mA 


- Fast Page Mode with Extended Data Out 

- RAM Read, Write, Read-Modify-Write 

- Serial Read (SR) and Serial Write (SW) 

- Read / Real time read transfer (RT, RRT) 

- Split Read Transfer with Stop Register(SRT) 

- Write and Split Write Transfer with Stop Register 
(New and Old Mask), (WT,SWT) 

- Block Write (BW), Flash Write (FLW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

- CAS-before-RAS, RAS-only and Hidden Refresh 

- Common Data I/O Using three state RAM Output 
control 

- All Inputs and Outputs TTL Compatible 

- Refresh: 512 Cycle/8ms 

- Single +5V+ 10% Supply Voltage 
Single +3.3V+10% Supply Voltage 
Low Vcc (3.3V) Part Name: KM428V257 
KM428C257: 60, 70, 80ns 
KM428V257: 70, 80ns 
Plastic 40-Pin 400mil SOJ 
Plastic 40/44Pin 400mil TSOP II 

(Forward and Reverse Type) 


GENERAL DESCRIPTION 


The Samsung KM428C/V257 is a CMOS 256K x 8 bit Dual 
Port DRAM. It consists of a 256K x 8 dynamic random 
access memory (RAM) port and 512 x 8 static serial access 
memory (SAM) port. The RAM and SAM ports operate 
asynchronously except during data transfer between the 
ports. 


The RAM array consists of 512 bit rows of 4096 bits. 

It operates like a conventional 256K x 8 CMOS DRAM. 

The RAM port has a write per bit mask capability. 

Data may be written with New and Old Mask. The RAM port 
has a Fast Page mode access with Extended Data out, Block 
Write and Flash Write capability. 


The SAM port consists of eight 512 bit high speed shift 
registers that are connected to the RAM array through a 
4096 bit data transfer gate. The SAM port has serial read 
and write capabilities. 


Data may be internally transferred bi-directionally 
between the RAM and SAM ports using read, write and 
programmable (Stop Register) Split Transfers or normal 
Read/Write Transfer. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM428C/V257 supports RAS-only, Hidden, 
and CAS-before-RAS refresh for the RAM port. The SAM 
port does not require refresh. 


All inputs and I/O's are TTL level compatible. All address 
lines and data inputs are latched on chip to simplify sys- 
tem design. The outputs are unlatched to allow greater 
system flexibility. 
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PIN DESCRIPTION 












































Symbol Type Description 
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input 
signal. The RAM port is placed in standby mode when the RAS control is held 
"High" 
—— ay ass = ——J 
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a 
strobe for the DSF inputs: 

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 
by RAS and CAS to select one 16-bit word out of the 262,144 available. 9 row 
address bits are latched on the falling edge of the row address strobe(RAS) and 
the following nine column address bits are latched on the falling edge of the 
column address strobe(CAS). 

a 
WB/WE IN The WB/WE input is a multifunction pin. when WBE is "High" at the falling edge 
of RAS, during RAM port operation, it is used to write data into the memory array 
in the same manner as a standard DRAM. When WB/WE is "Low" at the falling 
| edge of RAS, during RAM port operation, the W-P-B function is enabled. 
DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 
at the falling edge of RAS when Transfer enable. 
DSF IN DSF is used to indicate which special functions(BW, FW, Split Transfer, etc)are 
used for a particular access cycle. 
Wi/DQi IN/OUT Data I/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 
SC IN Clock input to the serial address counter and data latch for the SAM register 
SDQi IN/OUT Serial input and serial output share common I/O pins. Serial input or output mode 
is determined by the most recent read, write or pseudo write transfer cycle. 
QSF OUT QSF indicates which half of the SAM is being accessed. Low if address is 0-255, 
High if address is 256-511. 
SE IN In a serial read cycle. SE is used as an output control. When SE is "High", serial 
access is disabled, however, the serial address pointer is still incremented while 
SC is clocked. 
Vcc SUPPLY Serene supply 
Vss SUPPLY Ground 
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PIN CONFIGURATION oop views) 


40 Pin 400 mil SOJ 


vcc 

sc 
SDQo 
sDQ1 
SDQz2 
SDQ3 
DT/OE 
wo0/DQ0 
Ww1/DQ1 
We2/DQ2 


40/44 Pin 400 mil TSOP Il 


FORWARD 








Vcc vss 
sc SDQ7 
SDQo SDQe6 
SDQ1 SDQs 
SDQz2 SDQ4 
SDQ3 SE 
DT/OE W7/DQ7 
Wo/DQo We/DQs 
W1/DQ1 Ws5/DQs5 
W2/DQ2 Wa4/DQ4 
Ws/DQ3 vss 
VSS DSF 
WB/WE N.C 
RAS CAS 
As QSF 
Az Ao 
Aé At 
AS A2 


Aa 
VCC 


A3 
VSS 











44] VSS VSS 
SDQ7 SDQ7 
SDQ6 SDQ6 
SDQs SDQs 
SDQ4 SDQ4 
SE SE 


W7/DQ7 W7/DQ7 
We/DQe We/DQe 
Ws/DQs5 W5/DQs 
Wa/DQa4 Wa/DQ4 





VSS VSS 
DSF DSF 
N.C N.C 
CAS CAS 
QSF QSF 
Ao Ao 
Al Al 
A2 A2 








REVERSE 











40/44 Pin 400 mil TSOP Il 


vcc 
sc 
SDQo 
SDQ1 
SDQ2 
SDQ3 
DT/OE 
Wo/DQo 
W1/DQ1 
W2/DQ2 


vcC 








fi cerpnsire 


157 


KM428C257, KM428V257 CMOS VIDEO RAM 





BLOCK DAIGRAM 


BLOCK 
WRITE 
COLOR CONTROL 
REGISTER 
(8 BIT) FLASH 
WRITE 
CONTROL 


OLD MASK NEW MASK WRITE 
(8 BIT) i (8 BIT) CONTROL 


TRANSFER CONTROL 


4344Nd LNdNI 
¥345Nd LNdNI 
WId3s 


¥444NG LNdLNO 
¥345ANd LNdLNO 


NOLIWHANSD DNIWIL 


YAddN WVS 
y3ad004d 
WIYAS 


512 x 512x8 
CELL ARRAY 


i?) 
{e) 
= 
Cc 
= 
2 
1s) 
m 
Q 
Oo 
i=) 
m 
wv 


YSMO071 WVS 
500030 


; WIdss 


SERIAL 
ADDRESS 
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FUNCTION TRUTH TABLE 
Mnemonic RAS CAS; Address | DQi Input Write Register 
c ae | Bae lane | Gas RHE Function 
ode | CAS |DT/OE| WE | DSF DSF! RAS |CAS | RAS |CASWE) Mask! Mask | Color 
CBRS CBR Refresh/Stop 
0 X 0 1 — = 
(Note 1,3) (note4) (Register set) 
CBRN CBR Refresh 
0 Xx t 1 = Xx ee 
(Note 1) (No reset) 
CBRR CBR Refresh 
0 X X 0 — xX _ 
(Note 1) | (Option reset) 
RoR | 1/71 |x /]o{-— | Row! — | RAS Only Refresh 
MWT ‘ 0 0 0 x R [ Masked Write Transfer 
ow | T: = Ye = 
ae Sei Mee (New/Old) 
Wie ; ‘ ; ; tes Masked Split Write 
ow | T; 2 Ye - 
i a vee Transfer(New/Old) 
{ ea | 
RT 1 0 1 0 X | Row | Tap Read Transfer 
SRT 1 0 a 1 X | Row | Tap Split Read Transfer 
RWM 1 1 0 0 0 | R | nee ne 
ow : Ye ae 
eel ee. || oer (New/Old Mask) 
Col. Block Write 
BWM 1 1 0 0 1 Row WMI Col. Yes Use Use : 
Mask (New/Old Mask) 
FWM 1 1 0 1 X | Row WMI) x Yes | Use | Use | Flash Write(New/Old mask) 
RW 1 1 1 0 0 | Row | Col Read Write (No Mask) 
BW 4 1 1 0 1 R X Col | Block Write 
ow = 
Col ‘oak No Use (No Mask) 
LMR Row Load (Old) Mask 
1 1 fob 16 ei: Ge ee er 
(Note 2) (note6) | (Noted) Register set Cycle 
Row 
LCR 1 1 1 1 1 x X |Color} — oes Load | Load Color Register 
(noteé} 


























X: Don't Care, -: Not Applicable, Tap: SAM Start(column)Address, WMi: Write Mask Data (i=0~7) 
RAS only refresh does not reset Stop or LMR functions. 


Notes : 

(1) CBRS, CBRN and CBRR ail perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either CBRS 
or CBRN is used to continue to refresh the RAM without clearing any of the options. 

(2) After LMR cycle, FLW, MWT, MSWT, RWM and BWM use old mask. (CBRR reset to new mask. Use CBRS or CBRN to 
perform CAS- before-RAS refresh while using Old mask) 

(3) With CBRS, split transfer operation uses stop Register as a boundary address 

(4) Stop defines the column on which Shift out moves to the other half of the SAM. 

(5) After LMR, WMi is only changed by the another LMR or CBRR cycle. 

(6) The Row that is addressed will be refreshed, but a Row address is not required. 
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ABSOLUTE MAXIMUM RATINGS* 
Rating 


nen sumbol KM428C257 KM428V257 oot 
| Vv 














Voltage on Any Pin relative to Vss = Vin, VOUT -1 to + 7.0 -0.5 to Vec+0.5 
Voltage on Supply Relative to Vss Vcc -1 to + 7.0 -0.5 to + 4.6 Vv 
Storage Temperature Tstg -55 to + 150 -55 to + 150 °C 











Power Dissipation 














Short Circuit Output Current 
Permanent device damage may occur if "ABSOLUTE MAXIMUM -RATINGS" are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=0 to 70 ©) 


KM428C257 KM428V257 
A) Unit 


item ymbol 





Min Typ Max Min Typ Max 






























































Supply Voltage 3.6 Vv 
Ground 0 | Vv 
Input High Voltage VIH Vec+1V 2.0 _ Vcc+0.3 Vv | 
Input Low Voltage 0.8 Vv 





Input Leakage Current (Any Input 0<Vin< Vcc+0.5V"1 
all other pins not under test=0 volts, SE>Vcc-0.2V) 





Output Leakage Current (Data out is disabled, 








OV <VouT<Vecc)"1 lot -10 10 Pe 
Output High Voltage Level 

(RAM lon=-2mA, SAM lon=-2mA) VoH 24 3 Vv 
Output Low Voltage Level om w ‘ 

















(RAM lo.=2mA, SAM lor=2mA) 





Note) *1: 3.6V in KM428V257 


CAPACITANCE (vec=5v, f=1MHz, Ta=25°C) 



















































Item 
Input Capacitance (Ao-As) 2 6 
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cin2 2 7 pF 
jercrer Capacitance (Wo/DQo~W7/DQ7) Cpa ate 2 ash (ae pF | 
| input/Output Capacitance (SDQo~SDQ7) Cspa 2 7 pF 
Output Capacitance (QSF) CasF 2 7 pF 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 































































































KM428C257 KM428V257 
P; ter(RAM Port SAM Port| Symbol Unit 
arameter( ort) y' 6 7 8 = 3 ni 
Operating current*1 Standby lcci 11 0 100 90 60 55 mA 
(RAS and CAS Cycling @tac=min.) Active | IcciA 155 | 140 | 125 | 85 | 75 | mA 
Standby Current Standby | Icc2 10 10 10 5 5 mA 
(RAS, CAS, DT/OE, WB/WE=Vin, DSF=ViL) | Active | IccoA 55 | 50 | 45 | 30 | 25 | ma 
RAS Only Refresh Current*1 Standby | _|cc3 100 90 | 80 | 55 | 50 | mA 
(CAS=ViH, RAS Cycling @trc=min.) Active Icc3A 145 130 115 80 70 | mA 
Fast Page Mode Current*1 Standby | Icc 80 75 70 45 40 mA 
(RAS=ViL, CAS Cycling @tec=min.) Active | IccaA 125 | 115 | 105 | 70 | 65 | mA 
CAS-Before-RAS Refresh Current*1 Standby | Iccs 90 | 95 |__ 80 50 45 mA 
(RAS and CAS Cycling @tac=min.) Active | IccsA 135 | 125 | 115 | 75 | 70 | mA 
Data Transfer Current*1 Standby Icce 140 ey 25 110 75 70 mA 
DAG FAG . . in| ae if | 
(RAS and CAS Cycling @trc=min.) Active | IcceA 185 | 165 | 445 100 | 90 | mA 
Flash Write Cycle Current"! Standby | Icc7 90 85 80 50 45 mA 
(HAS and CAS Gyeling Girne min) | Active loo7A_| 135 | 125 | 115 | 75 | 70 | ma 
Block Write Cycle Current’ Standby | Icce 110 | 105 | 100 | 65 | 60 | ma | 
(RAS and CAS Cycling @trc=min.) Active | IcceA | 155 | 145 | 135 | 90 | 80 | mA 
Color Register Load or Read Current*1 Standby | Iccs 90 85 80 | 50 | 45 | mA 
(RAS and CAS Cycling @trc=min.) Active | IccoA 135 | 125 | 115 | 75 | 70 | mA 





Note *1 : Real values dependent on output loading and cycle rates. Specified values are obtained with the output 
open. Icc is specified as average current. In Icc1, Icc3, Icc6, Icc7, Icc8, Icc9 address transition should be 
changed only once while RAS=VIL. In Icc4 address transition should be changed only once while CAS=VIH 












































AC CHARACTERISTICS 
(°C <Ta<70°C, KM428C257: Vcc=5.0V + 10%, KM428V257: Vcc=3.3V+ 10%, See notes 1,2) 
-6 -7 -8 
Parameter Symbol Unit | Notes 
Min Max Min Max Min Max 
Random read or write cycle time tRC 110 130 150 [ ns 
+—____— 7 
Read-modify-write cycle time trwe | 155 175 200 ns 
Fast page mode cycle time tec 30 35 40 ns 
Fast page mode read-modify-write tpRwc| 80 85 90 ns 
shale’ less = oh: 
Access time from RAS tRAC 60 70 80 ns | 3,5,11 
Access time from CAS tCAC 12 | 15 20 ns | 3,5,6 
Access time from column address | TAA 30 35 40 ns 3,11 
Access time from CAS precharge tora | 35 40 45 ns 3 
Write command pulse width twPz 10 10 10 ns 
Write command output buffer turn-off delay} twez 10 15 15 | ns 
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AC CHARACTERISTICS continue) 


























































































































Parameter Symbol : : . 
Min Max Min Max Min Max 
CAS to output in Low-Z toiz 3 3 3 ns | 
Output buffer turn-off delay torr 0 15 15 0 15 ns 7 
Transition time (rise and fall) tr | 3 50 50 3 | 50 [| ns | 2 
RAS precharge time trp | 40 | 50 60 ns 
RAS pulse width tRAS + _60 10K 70 10K 80 10K ns 
RAS pulse width (fast page mode) tRASP 60 100K 70 100K 80 | 100K | ns 
RAS hold time tRSH 15 20 20 ns 
CAS hold time tesH 60 70 80 ns 
CAS pulse width | toas 12 ok | 15 | 10K | 20 10K | ns 
RAS to CAS delay time taco 20 45 | 20 50 [ 20 60 | ns | 56 | 
RAS to column addr. delay time trap 15 30 15 35 15 40 ; ns} 11 
CAS to RAS precharge time tcrP 5 5 5 ns 
CAS precharge time(CBR counter test cycle) |_tcPt cal 10 | 10 | {ns 
CAS precharge time (fast page mode) tcp 10 |__ 10 10 ns 
Output hold time from CAS | tooH 5 5 ns 
Row addr. set-up time tasr 0 0} ns 
Row Adar. hold time tRAH | to | 10 10 ns 
Column addr. set-up time tasc | ol 0) 0) ns 
Column addr. hold time tCAH | 4s | 15 15 ns 
| Column addr. hold referenced to RAS tar 50 55 60 | ns 
Column addr. to RAS lead time tRAL 30 35 40_ | ns | 
Read command set-up time tRcs 0 ns | 
Read command hold referenced to CAS tRCH 0 ns 
Read command hold referenced to RAS tRRH ns | 
Write command hold time twcH 10 15 15 ns 
Write command hold referenced to RAS | _twor 45 55 60 | | ns | 15 
Write command pulse width twp 10 15 15 ns | 
Write command to RAS lead time tRWL 15 15 20 | ns 
Write command to CAS lead time tow. 15 15 20 ns 
Data set-up time tos 0 0 0 ns 10 
Data hold time tou 15 15 15 | ns 10 
Data hold referenced to RAS tDHR 50 55 60 ns 15 
Write command set-up time twcs 0 0 re) ns 8 
CAS to WE delay tewp 40 45 45 ns 8 
RAS to WE delay trwo 85 95 105 ns i 8 
Column addr. to WE delay time tawD 55 60 65 ns 8 
CAS set-up time (C-B-R refresh) . tcsr 10 10 10 | ns 
CAS hold time (C-B-R refresh) tcHR 10 10 10 ns | 
RAS precharge to CAS hold time 























162 


KM428C257, KM428V257 CMOS VIDEO RAM 





AC CHARACTERISTICS (Continued) 























































































































Parameter Symbol 2 bi Units | Notes 
Min; Max | Min} Max ; Min; Max 
RAS hold time referenced to OE tROH 15 20 20 ns 
Access time from output enable tOEA 15 20 20} ns | 
Output enable to data input delay toED 15 15 15] - ns. 
Output buffer turn-off delay time from OE toez | | 15 0 15 0 15} ons 7 
Output enable command hold time tOEH 15 15 15 ns 
Data to CAS delay | tozc 0 0 0 | ) ns | | 
Data to output enable delay tbzo 0 0 0 ns 
Refresh period(512 cycle) tREF 8 8 8 | ms [ 
WB set-up time twsR 0 0| 0 |_ns . 
WB hold time trwH | 10 10 | 15 ns 
DSF set-up time referenced to RAS tFSR 0 0 0 ns 
DSF hold time referenced to RAS tRFH 10 10 15 ns 
DSF set-up time referenced to CAS tFsc 0 0 0 ns 
DSF hold time referenced to CAS tCFH 10 | 15 15 ns 
Write per bit mask data set-up time ts 0 0 0 ns 
Write per bit mask data hold time tMH 15 15 15 ns 
DT high set-up time tTHS 0 0 0 ns 
DT high hold time ; tTHH 10 10 15 ns 
DT low set-up time tTLs 0 0 0 ns 
DT low hold time tTLH 10 10 15 ns 
DT low hold ref. to RAS(real time read transfer) tATH 50 60 65 ns 
DT low hold ref. to CAS(real time read transfer) {CTH 15 20 25 | ns 
DT low hold ref. to col.addr.(real time read transfer) tATH 20 25 30 ns 
DT to RAS precharge time tTRP 40 50 60 ns 
DT precharge time tTP 20 20 20 ns 
RAS to first SC delay(read transfer) tRSD 60 70 80 ns 
CAS to first SC delay(read transfer) tcsD 25 30 35 | | ns | | 
Col. Addrto first SC delay(read transfer) tasD 30 35 40 ns 
Last SC to DT lead time tTSL 5 5 ns 
DT to first SC delay time(read transfer) tTsD 10 15 ns 
Last SC to RAS set-up time(serial input) tsRs 30| ° 30 30 ns 
RAS to first SC delay time(serial input) tsRD 20 20 25 ns 
RAS to serial input delay time tsDD 30 40 50 ns | 
Serial output buffer turn-off delay from RAS tsDz 10 30 10 30 10 35; ns 7 
Serial Input to first SC delay time tszs 0 0 0 | ns ] 
SC cycle time tscc 18 22 | . 25 ns 
SC pulse width(SC high time) tsc 6 7 7 ns 14 
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AC CHARACTERISTICS (Continued) 







































































Parameter Sas ae Units | Notes 
SC precharge(SC low time) 7 ns_| 
Access time from SC 17 20; ns 
Serial output hold time from SC 5 5 ns 4 
Serial input set-up time 0 0 ns 
Serial input hold time 10 ns 
Access time from SE 17 20] ns [ | 
SE pulse width 25 ns 4 
SE precharge time 25 ns 
Serial output turn-off from SE 15 0 15| ns | 
Serial input to SE delay time | 0 ns 7 
Serial write enable set-up time 0 ns 
Serial write enable hold time 15 ns 
Serial write disable set-up time 0; ns 
Serial write disable hold time 15 ns | 
Split transfer set-up time 25 ns 
Split transfer hold time 25 ns 
SC-QSF delay time 25 25| ns | 
DT-QSF delay time 25 25| ns 
RAS-QSF delay time 70 80| ns 
CAS-QSF delay time 35 40] ns 
DT/OE high pulse width 10 ns 
DT/OE high hold time from CAS high 10 ns 
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NOTES 
.An initial pause of 200us is required after power-up 
followed by any 8 RAS, 8 SC cycles before proper device 
operation is achieved. (DT/OE = High) If the internal 
refresh counter is used a minimum of 8 CAS-before-RAS 
initialization cycles are required instead of 8 RAS cycles. 
2. ViH(min) and ViL(max) are reference levels for measuring 
timing of input signals. Transition times are measured 
between Vin(min) and Vi(max), and are assumed to be 
5ns for all input signals. 5 
Input signal transition from OV to 3V for AC timing. 
3. RAM port outputs are measured with a load equivalent to 
1 TTL load and 50pF. 
Dout comparator level:Vox/Vot =2.0V / 0.8V 
4.SAM port outputs are measured with a load equivalent to 
1 TTL load and 30pF. 
Dout comparator level: Vox/Vot= 2.0/0.8V. 
5. Operation within the tacp(max) limit insures that trac(max) 
can be met. The trcp(max) is specified as a reference 
point only: If tacp is greater than the specified tacp(max) 


_= 


limit, then access time is controlled exclusively by tcac. 

6. Assumes that tRCD>tRcD(max). 

7.The parameters, torr(max), toez(max), and tspz(max) 
define the time at which the output achieves the open 
circuit condition and are not referenced to Vou or Vol. 

8.twcs, trwp, tcwp and tawp are nonrestrictive operating 
parameters. They are included in the data sheet as 
electrical characteristics only. If twcs >twcs(min) the 
cycle is an early write cycle and the data out pin will 
remain high impedance for the duration of the cycle. If 
tcwp > tewo(min) and trwo > trwo(min) and tawp > tawo 
(min), then the cycle is a read-write cycle and the data 
output will contain the data read from the selected 
address. If neither of the above conditions are satisfied, 
the condition of the data out is indeterminate. 

9. Either tack or tRRH must be satisfied for a read cycle. 


10. These parameters are referenced to the CAS leading 
edge in early write cycles and to the WE leading edge in 
read-write cycles. 

11. Operation within the trap(max) limit insured that 
trac(max) can be met. trap(max) is specified as a 
reference point only. If trap is greater than the specified 
tRAD(max) limit, then access time is controlled by taa. 

12. During power-up RAS and DT/OE must be held 


High or track with Vcc. After power-up, initial status 
of chip is described below. 









PIN or REGISTER STATUS 








Color Register Don't Care 





Write Mask Register Don't Care 





Tap Pointer Invalid 





Stop Register Default Case 
Wi/DQi Hi-Z 

SAM Port 
SDQi 
QSF 








Input Mode 
Hi-Z 
Hi-Z 
























13. Recommended operating input condition: 
2.4V(2.0V)* ——3.0V 







( )*: KM428V257 





Input pulse levels are from 0.0V to 3.0Volts. 
All timing measurements are referenced from Vit (max) 
and Vin (min) with transition time = 3.0ns 

14. Assume tT=3ns. 

15. twor, tDHR are referenced to tRAD (max). 
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The KM428C/V/257 contains 209%, 152 memory locations. 
Eighteen address bits are required towxaddress a particular 
8bit word in the memory array. Since the kM428C/V257 
has only 9 address input pins, time multiplexed addressing 
is used to input 9 row and 9 column -ddresses. The 
multiplexing is controlled by the timing relationship between 
the row address strobe (RAS), the column address strobe 
(CAS) and the valid row and column address inputs. 


Operation of the KM428C/V257 begins by strobing in a valid 
row address with RAS while CAS remains high. Then the 
address on the 9 address input pins are changed from a row 
address to a column address and are strobed in by CAS. 
This is the beginning of any KM428C/V257 cycle in which a 
memory location is accessed. The specific type of cycle is 
determined by the state of the write enable pin and various 
timing relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle can 
be initiated after RAS remains high long enough to satisfy 
the RAS precharge time (tre) requirement. 


RAS and CAS Timing 


The minimum RAS and CAS pulse widths are specified by 
tras (min) and tcas (min) respectively. These minimum pulse 
widths must be satisfied for proper device operation and 
data integrity. Once a cycle is initiated by bringing RAS low, 
it must not be aborted prior to satisfying the minimum RAS 
and CAS pulse widths. In addition, a new cycle must not 
begin until the minimum RAS precharge time, tar, has been 
satisfied. Once a cycle begins, internal clocks and other 
circuits within the KM428C/V257 begin acomplex sequence 
of events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


ee 
OOO) J Col. (A) ) A oes 
eal 


W7/DQ7 





RAM Read 

A RAM read cycle is achieved by maintaining WB/WE high 
during a RAS / CAS cycle. The access time is normally 
specified with respect to the falling edge of RAS. But the 
access time also depends on the falling edge of CAS and on 
the valid column address transition. 

If CAS goes low before trcp(max) and if the column address 
is valid before trap (max) then the access time to valid data 
is specified by trac (min). However, if CAS goes low after 
trcp (max) or the column address becomes valid after trap 
(max), access time is specified by tcac or taA. 


The KM428C/V257 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must be 
low for the period of time defined by toEA. 


Extended Data Out 

In the conventional RAM read cycle, Dout buffer is 
designed to make turn-off by the rising edge of CAS 
even though OE is to be low. The KM428C/V258 offers 


"an accelerated Fast Page Mode cycle by eliminating 


output disable from CAS high. 

This is called "Extended Data out (or Hyper Page) 
mode", Data outputs are disabled at WB/WE=low, 
DT/OE=high and torr time after RAS and CAS are high. 
The torr time is referenced from the rising edge of RAS 
or CAS, whichever occurs later(see Figure 1). What the 
output buffer is disabled during DT/OE=high is to use 
Bank selection in the frame buffer memory using 
common I/O line. Read, write and read-modify write 
cycles are available during the Extended data out 
mode. 


oe all 
(col. (CX) i TOMEI x 


Data Out 


= 


Data In Data Out 


Figure 1. Extended Data Out Example 
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New Mask Write Per Bit 

The New Mask Write cycle is achieved by maintaining 
CAS high and WB/WE and DSF low at the falling edge of 
RAS. The mask data on the Wo/DQo~W7/DQ7 pins are 
latched into the write mask register at the falling edge of 
RAS. When the mask data is low, writing is inhibited into 
the RAM and the data bit remains unchanged. When the 
mask data is high, data is written into the RAM. The 
mask data is valid for only one cycle, defined by an 
active RAS period. Mask data must be provided in every 
write cycle that a masking operation is desired. 


The Early Write cycle is achieved by WB/WE low before 
CAS falling and late Write cycle is achieved by WB/WE 
low after the falling edge of CAS. During the Early or 
Late Write, cycle, input data through W0/DQo~W7/DQ7 
must meet the set-up and hold time at the falling edge 
of CAS or WB/WE. When WBME is high at the falling 
edge of RAS. no masking operation is performed. 


Load Mask Register(LMR) 

The Load Mask Register operation loads the data 
present on the wi/DQi pins into the Mask data Register 
at the falling edge of CAS or WB/WE. The LMR cycle is 
performed if DSF high, WB/WE high at the falling edge 
of RAS and DSF Low at the CAS falling edge. If an 
LMR is done the KM428C/V257 is set to old masked 


write mode. 


Old Masked Write Per Bit 

This mode is enabled through the Load Mask Register 
(LMR)cycle. If an LMR is done, all Masked Write are Old 
Masked Write Per Bit and the I/O mask data will be 
provided by the Mask Data Register(See Figure3). The 
mask data is applied in the same manner as in New 
Masked write-Per-Bit mode. Mask Data Register's 
content is changed by the another LMR. To reset the 
device back to the New Masked write mode, CBRR 
(CBR refresh with option reset) cycle must be 
performed. After Power up, the KM428C/V257 
initialized in the New Masked Write mode. 


Fast Page Mode 

Fast page mode cycle reads/writes the data of the 
same row address at high speed by togging CAS while 
RAS is low. In this cycle, read, write, read-modify write, 
and block write cycles can be mixed. In one RAS cycle, 
512 word memory cells of the same row address can 
be accessed. While RAS is held low to maintain the row 
address, CAS is cycled to strobe in additional column 
address. 

This eliminates the time required to set up and strobe 
sequential row address for the same page 


Table 1. Truth table for write-per-bit function 


| ASC oT OE WB/WE Wi/DQi FUNCTION 


WRITE ENABLE 





WRITE ENABLE 
INHIBIT WRITE 

















Mask Data Vaild Data-in 
Mask Data - In RAS Falling 
Valid Data - In CAS Falling 





= 





LATE WRITE 





Mask Data 


Vaild Data-in 





RAS Falling 


WB/WE Falling | 





Mask Data - In 
Valid Data - In 








Figure 2. New Mask Write Cycle Example 1 (Early Write & Late Write) 
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DSF \ / \ 


oe 
or CBRR_-> New Mask Mode 
(. .> 7] 
New Masked Load Old Masked 
___ f#-—cBRR—> asked __,| Pee Mas 
RAS je — 
WEWE XXXXXKXKKK AX PN 


SY a ae 


After 
(New Masked Write Example) 


Figure 3. New Mask Write Cycle and Old Mask Write Cycle Example 2. 


Before 





Load Color Register(LCR) 

A Load Color Register cycle is performed by keeping 
DSF high on the both the falling edges of RAS and CAS. 
Color data is loaded on the falling edge of CAS(early 
write) or WE(delayed write) via the Wo/DQo~W7/DQ7 
pins. This data is used in Block Write and Flash Write 
cycles and remains unchanged until the next Load Color 
Register cycle. 


Block Write 

In a Block Write cycle four adjacent column locations can 
be written simultaneously with the same data, resulting in 
fast screen fills of the same color. 


First, the internal 8-bit Color Register must be loaded 
with the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into four 
adjacent locations of the same row of each correspond- 
ing bit plane(8). This results in a total of 32-bits being 
written in a single Block Write cycle compared to 8-bits in 
a normal Write cycle. 

The Block Write cycle is performed if DSF is low on the 
falling edge of RAS and high on the falling edge of CAS. 
Address Lines: The row address is latched on the falling 
edge of RAS. 

Since four bits are being written at a time, when the mini- 


Wo/DQo : 

“WolDQr > HI- 2 {A EX 2 XXK XXX S XXKKXKXKKKRK 4 EXD 
Stored Mask Data Write Stored Mask Data Stored Write Stored 
Data Register Input Data Register Data Input Data 











Before After 
(Old Masked Write Example) al 





mum increment required for the column address is four. 
Therefore, when the column address is latched on the 
falling edge of CAS, the 2LSBs, Ao and A are ignored 
and only bits(A2~As) are used to define the location of 
the first bit out of the four to be written. 


Data Lines: On the falling edge of CAS, the data on the 
Wo/DQo~W3/DQ3 pins provideds column mask data. 
That is, for each of the four bits in all 8-bits-planes, writ- 
ing of Color Register contents can be inhibited. For 
example, if Wo/DQo=1 and W1/DQ1=0, then the Color 
Register contents will be written into the first bit out of the 
four, but the second remains unchanged. Fig. 4 shows 
the correspondence of each data line to the column 
mask bits. 


Masked Block Write(MBW) 

A Masked Block Write cycle is identical to a New Mask 
Write-per-bit cycle except that each of the 8-bit planes 
being masked is operating on 4 column locations instead 
of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. DSF 
must be high on the falling edge of CAS. Mask data is 
latched into the device via the Wo/DQo~W7/DQ7 pins on 
the falling edge of RAS and needs to be re-entered for 
every new RAS cycle. 
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.- Reg. 7 

















0 1 2 3 





Block |/O Mask Ai ~Ao | Don't Care 

















Wi/DQi_| Use to Column Select 


Wo/DQo 
VO Mask 














1 
0 O Wo/DQo Column 
0 1 W:/DQ1 Enable 
1 0 W2/DQ2 Column 
1 1 W3/DQs Disable 

















X: Unchanged Memory Cell 





W7/DQ7 


2M VRAM BW Timing (Late Write) 


WBP 
Enable 


(i=0~7) 
(i = 0 ~ 3) 
Figure 4. Block Write Scheme 
4. Col. Memory Cell of A Row 
CAS 
Wo/DQo 
Column Mask W1/DQ: 
Data W2/DQa2 
W3/DQ3 
\ RAS /(O Mask Data 
LCR Cycle: Color Register 
Wo/DQo ~ 
oh) 2M VRAM BW Timing (Early Write) 
RAS 
CAS WBP 
WEIWE ree 


ae 
osr X [a XXX IT RK 
wana SO AEC RIO 


LS 


W7/DQ7 VO Address Address 
Mask Mask Mask 











1/0 Address Address 
Mask Mask Mask 





Figure 5. Block Write Example and Timing 
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Flash Write 

The Flash Wrtacyale isga way of writing each bit of the 
Color Registet irgo;the whole row (512 columns) simulta- 
neously. This function is used for fast screen clear or 
background color change. 512 columns in each bit plane 
are written, for a total of 4096 bits(512 x 8 bit planes) in 
one cycle. While this cycle writes significantly more data 
than the Block Write cycle, it is also less selective. 


\f WB/WE is low and DSF is high on the falling edge of 
RAS, a Flash Write cycle is performed. Also on this edge, 
the data present on the Wi/DQi pins is used as mask data 
and needs to be provided for every Flash Write cycle. A 
Load Color Register cycle must have been penemed 
before initiating a Flash Write cycle. 


Data Output 

The KM428C/V257 has three state output buffers con- 
trolled by DT/OE, CAS and RAS, WB/WE. If DT/OE is 
high when CAS and RAS are Low, the output state is in 
high impedance(High-z). In any cycle, the output goes 
low impedance state from the first CAS falling edge. 
Invalid data may be present at the output during the 
time after tcLz and before the valid data appears at the 
output. The timing parameters tcac, trac, and taa speci- 
fy when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs(as in hid- 
den refresh). 

Each of the KM428C/V257 operating cycles is listed 
below after the corresponding output state produced by 
the cycle. 


Refresh 

The data in the KM428C/V257 is stored as a charge on 
a tiny capacitor within each memory cell. Due to leak- 
age the data may be lost over a period of time. To main- 
tain data integrity it is necessary to refresh each of the 
512 rows every 8 ms. Any operation cycle performed in 
the RAM port refreshes the 4096 bits selected by the 
tow addresses or an on-chip refresh address counter. 
Either a burst refresh or distributed refresh may be 
used. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 512 row addresses 
(Ao~As). 


CAS-Before-RAS Refresh: The KM428C/V257 has 
CAS-before-RAS on-chip refresh capability that elimi- 
nates the need for external refresh addresses. If CAS is 
held low for the specified set up time(tcsr) before RAS 
goes low the on-chip refresh circuitry is enabled. An 
internal refresh operation automatically occurs. the 
refresh address is supplied by the on-chip refresh 
address counter which is then internally incremented in 
preparation for the next CAS-before-RAS refresh cycle. 
The KM428C257 has 3 type CAS-before-RAS refresh 
operation; CBRR, CBRN, CBRS. CBRR(CBR Refresh 
with option reset)is set if DSF low at the RAS falling 
edge. This mode initiates to change from old masked 
write to new masked write cycle, and reset stop 
register to default value. CBRN(CBR Refresh without 
Reset)is set if DSF high when WB/WE is high at the 
RAS falling edge and simply do only refresh operation. 
CBRS(CBR Refresh with stop register set)cycle is set if 
DSF high when WBE is low and this mode is to set 
stop register's value. 


Hidden Refresh: a hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM428C/V257 hidden refresh cycle is actually a 
CAS-before-RAS refresh cycle within an extended read 
cycle. The refresh row address is the provided by the 
on-chip refresh address counter. 


Other Refresh Methods: It is also possible to refresh 
the KM428C/V257 by using read, write or read-modify- 
write cycles. Whenever a row is accessed, all the cells 
in that row are automatically refreshed. There are cer- 
tain applications in which it might be advantageous to 
perform refresh in this manner but in general RAS-only 
or CAS-before-RAS refresh is the preferred method. 


Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of WB/WE when RAS 
goes low indicates the direction of transfer (to or from 
DRAM) and DSF pin is used to designated the proper 
transfer mode like normal and Split Transfer. Each of the 
transfer cycle is described in the truth table of transfer 
operation. (Table2.) 
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Table 
RAS Falling Edge 


Read Transfer 








Read Transfer(RT) 

The Read Transfer operation is set if DT/OE is low, 
WBME is high, and DSF is low when RAS goes low. 
The row address bits in the read transfer cycle indicate 
which eight 512bit DRAM Row portions are transferred 
to the eight SAM data registers. The column address 
bits indicate the start address of the SAM registers 
when SAM data read operation is performed. If MSB bit 
of column address is low during Read transfer 
operation, the QSF state will be set low and this 
indicates the start address of the SAM register is 
present at the lower half of the SAM port.(If As is high, 
QSF will be high meaning that the start address is in 
the upper half). Read Transfer may be achieved in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". Note that the rising 
edge of DT/OE must be synchronized with the rising 
edge of SC(tTsL/ttsp)to retain the continuity of serial 
read data output. If the transfer does not have to be 
synchronized with SC, BT/OE may go high before CAS 
goes low and the actual data transfer will be timed 
internally. 


Masked Write Transfer(MWT) 

Masked write transfer is initiated if DT/OE, WB/WE and 
DSF are low when RAS goes low. This enables data of 
SAM register(512bit) to be transferred to the selected row 
in the DRAM array. Masking is selected by latching 
Wi/DQi(i=0~7)inputs when RAS goes low. 

The column address definess the start address of serial 
input and its MSB(As)defines QSF level. 

If As is low, the QSF will be low level to designate that the 
start address is in positioned in the lower half of SAM. 
(For As=high, the QSF will be high and indicates that the 
start address will be positioned in the upper half of SAM) 
After write transfer cycle is completed, SAM port is set to 
input mode. 


Masked Write Transfer 


L 
-H Split Read Transfer 
L Masked Split Write Transfer! SAM —> RAM 





2. Truth Table for Transfer Operation 


Transfer Transfer SAM Port 
aya wewe| vse | SE | Direction | Data Bit Mode 
H 


RAM —> SAM Input —» Output 
SAM -> RAM 


RAM —-> SAM 


512x8 | Output —-> Input 
Not Changed 
Not Changed 


Split Read Transfer(SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has many 
critical timing restrictions(between SC, DT/OE. RAS and 
CAS) because the transfer has to be occured at the first 
rising edge of DT/OE. 


The Split Read Transfer cycle eliminates the need for this 
critical transfer timing, thereby simplifying system design. 
This is accomplished by dividing the SAM port into 2 
halves of 256 bits each. A Split Read Transfer loads only 
the lower or upper half. Since transfer timing is con- 
trolled internaily, there is no timing restriction between 
DT/OE and RAS, CAS, SC. 


A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of QSF. 
A Split Read Transfer cycle is begun by keeping DSF and 
WB/WE high and DT/OE low at the falling edge of RAS. 


Address: The row address is latched on the falling edge 
of RAS. The column address defined by(Ao~A7)defines 
the starting address of the SAM port from which data will 
begin shifting out. Column address pin As is a "Don't 
care". 


The QSF pin indicates which SAM half is shifting out seri- 
al data(O0-Lower, 1=Upper). A Split Read Transfer will 
load data into the other half. The state of the QSF output 
changes when the SAM address counter reaches a split 
SAM boundary(e.g. 255th or 511th bit). 

Example of SRT applications are shown in Fig. 6 
through Fig 10. 


The normal usage of Split Read Transfer cycle is 
described in Fig 6. When Read Transfer is executed, 
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data from X1 row address is fully transferred to the SAM 
port and Serial Read is started from O(Tap address). If 
SRT is performed while data is being serially read from 
lower half SAM, data from X2 row address is transferred 
to upper half SAM. The Tap address of SRT is loaded 
after the boundary location of lower half SAM(255th SC) 
is accessed and the QSF state is changed into high level 
at the rising edge of 255th SC. Note that in this case 
"0+256" Tap address instead of "0" is loaded. 

The another example of SRT cycle is described in Fig. 7. 
When Serial Read is performed after executing RT and 
SRT in succession the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is complet- 
ed. Fig. 8 and 9 are the example of abnormal SRT cycle. 


lf SRT1 and SRT2 are performed in succession before 
accessing the boundary like Fig. 8, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so that 
data followed by SRT2 will be remain in the upper half 
SAM. The Serial Read after lower boundary 255th SC is 
started from the starting address given by SRT2 cycle. 
The Fig. 9. indicates that SRT cycle is not performed until 
Serial Read is completed to the boundary location 511. In 


this case, the internal serial counter is designed to 
designate "0" address after boundary 511, therefore 
accessed data from 0 address corresponds to the old 
data transferred by RT. Note that there is not allowed 
period of SRT cycle. since a SRT cycle must be ended 
before tsTH and started after tsts, a split transfer is not 
allowed during tstH+tsts (See Figure 10). This is also 
true in Masked Split Write Transfer. 

A Split Read Transfer does not change the direction of 
the SAM I/O port. 


Masked Split Write Transfer(MSWT) 

This transfer function is very similiar to the SRT except 
the data transfer direction is from SAM to RAM. MSWT is 
enabled if DT/OE low, WB/WE low, and DSF high when 
RAS goes low. The bit masking of this cycle is the same 
as that of MWT(Masked Write Transfer)and the SAM port 
direction is not changed by performing MSWT. And the 
column address is latched in as the start address of SAM 
port and the MSB(As)is a "don't care". The example of 
MSWT is described in Fig. 11. The opening cycle MWT 
is needed before MSWT can be performed. 
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| RAM SAM | 








x1 x2 x3 x4 | 
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RAM SAM 
| Transf | Upper SAM: Upper SAM : 
PN eee ree ere | Half Transfer (x2 Row Data) Serial Read (x 2 Row Data) 
Lower SAM: Lower SAM: 
| Serial Read (x1 Row Data)! Half Transfer (x2 Row Data) 


Figure 6. Split Read Transfer Normal Usage 





255 ! 0+256 





x1 Row Data Full Transfer Upper SAM: Upper SAM: 
Half Transfer (x2 Row Data) No Operation Serial Read 

Lower SAM: Lower SAM: (x2 Row Data) 
No Operation fae Serial Read (x1 Row Data) Lower SAM: 


No Operation 


Upper SAM : 
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511 





| 
| 
| 
| 
| 
| 
| 


RAM SAM RAM SAM RAM SAM I 
x1 Row Data Full Transfer Upper SAM: Upper SAM: Upper SAM : 
Half Transfer (x2 Row) _ Half Transfer (x3 Row) Serial Read 
Lower SAM: Lower SAM: (x3 Row) 
Serial Read (x1 Row) Serial Read (x1 Row) Lower SAM: 


No Operation 





Figure 8. Split Read Transfer Abnormal Usage (Case 1) 





255 | LJ} 255 


A 
| 256 256 
Ei = | 

511 | 511 


SAM | SAM 


x1 Row Data Full Transfer Upper SAM : Upper SAM: | Upper SAM : 
Half Transfer (x2 Row) Serial Read (x2 Row) | No Operation 
Lower SAM: Lower SAM: | Lower SAM : 


Serial Read (x1 Row) No Operation rapes Oo 
x1 Row 





Figure 9. Split Read Transfer Abnormal Usage (Case 2) 
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tSTH tsTs tSTH tsTs | 


: Not : Not : 
Allowed Period * Ailowed" Parod Allowed Period Allowed: Period Allowed Period 





Figure 10. Split Transfer Cycle Limitation Period 





255 256 


| x1 x2 x3 x4 


| ~L_ti— 


Non Mask : Full Transfer Upper SAM: Upper SAM: Serial Write Upper SAM: Half Transfer 
Mask : Transfer Disable No Operation Lower SAM: Half Tet Lower SAM: Serial Write 
(Output Mode to Input Lower SAM: 
Mode Switch) Serial Write | 
SAM Port : Input Mode Setting | 





Figure 11. Masked Split Write Transfer Normal Usage 


Programmable. Split SAM 

In split SAM mode, SAM is divided into the lower half Point. The stop Points and size of the resulting 
and the upper half. After the last address of each half partitions are shown in Table 3. The stop Points are set 
SAM(255 or 511)is accessed, the access will be by performing CBRS cycle. The CBRS cycle's 
changed one half of the SAM to the other half(at the condition is WB/WE low, DSF high at the falling edge 
loaded TAP address). This last address is called stop of RAS in CBR cycle and the Stop Point is determined 
point. by row address entering at this time. 

The KM428C/V257 offers user-programmable Stop The Stop Point will not become valid until a SRT cycle 
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is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. a SRT cycle is done. The Stop Point do 
not effect to SAM in normal RT, RRT cycle. 

In Figure 12. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary(383), the access will jump to the TAP address 
(70) of the next half. Otherwise, the access will continue 
in the same half until a SRT occurs or the SAM half 
boundary(255,511). Note that the Stop Point may be 
changed at any time by performing another CBRS, and 
new Stop Point will not be valid until a SRT is 
performed, To reset Stop Point, CBRR cycle must be 
performed. CBRR is a CBR cycle with DSF low at the 
falling edge of RAS. The CBRR will take effect 
immediately; it does not require a SRT to become active 
valid. 





CBRS RT SRT 





(001111111) =2 Stop Point / Half 
erk_ KarXssX  XrdXroY 


Sa aan 


Previous Value 





Start Addr. 
(351) 


Table 3. Stop Point Setting Address 

Stop Register= Store the Address of Serial Access 
Use on the Split Transfer Cycle 
Stop Pointer Set — CBRS Cycle 























































Number of . Stop Point Setting Address 
Stop Points | Partition 
/Half As| A7!| As| As| Aa} A3~A3 
(1x256)x2) X| 1] 4/4/14 x 
(2x128)x2} X| OO} 1] 141) 1 x 
(4x64)x2 |X} 0] 0; 141 x 
(8x32)x2 | x 1 x 
(16x 16)x2 | x x 


























Figure 12. Stop Register Timing 





176 


KM428C257, KM428V257 CMOS VIDEO RAM 





TIMING DIAGRAMS 














READ CYCLE 
tac 
tras tap 
Vin — 
Bae Vi 
tore wR 
taco tas 


tasr 


pT tras | 
om SRR coe =O OY 


Heer en 


ae Seay 
Vii — thas tasc 











ee 


Wee x0 ta ‘iframe meerereaonn 
OTE Ba ee 


oe 





oe i RL 


Ge. Ue auu CO 
hee ae AAA wwe, wae t tcac ane 
W7/DQ7 ae 


| Vou — ie A 
OUT e OPEN 94 VALID DATA-OUT ) 
‘OL — : 


trac 





KO Don’t Care 


TiPerpnaire 
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READ MASK/COLOR REGISTER CYCLE 


Vin — tRAS 


RAS 
Vit — 
torp tcsH , 
iss trcD RSH 


oT 7 e—Y__y 
Vin — \/ \/ \/ \/ \) — OOOO OE 
hohe XXXXY oes] YY 


Vii — 


{;}— V/\/ YYY 
me | Sy Ly 
2 aA Popo fe 
me OTD "a RNIN 
{Hq — i = : | YYYVVY Y ¥ ¥ YY Y YW¥ YY 
mre XY ROO ROOD KK XK 


OEA t 
OFF 


toez 


Vv tRAC 5 
-W7IDQ7 yo, _ ON 2 Valid Output 
tcLz 
KX Don't Care 


a2] Fnetion 
0 
1 


Mask data Read Mask Register Cycle 
Color data Read Color Register Cycle 
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FAST PAGE MODE READ CYCLE (Extended Data Out) 
trasp: aE 


ViqH — 


CAS 





[_ 
ViH — \/ aon cana) \/ Foon oN err aa “ee 

Aone Vii — XX Nad hel | =D eee 1K) rl = cc aaciese 

tRRH 


wane J Sail sil at i 
moe NX XXX? py Hee 


oe -Y cn ten 0 aie 


tweEz 


one Sem 





VoH — 
Vot — 


= fe Valid Data (C) 

Wo/DQo 

~W15/DQ15 Vv 
| Iq — 


Vt — 


Open 


KX] Don't Care 
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TRUTH TABLE FOR WRITE CYCLE" 


RAS \_ CAS \_| CAS LorWB/WE \_ 
“9 43 *4 *5 

DSF Wi/DQi“ DSF Wi/DQi 

(New Mask) 










FUNCTION 
































Normal write 1 0 x 0 Write Data 
Masked Write 0 0 Write Mask 0 Masked Write Data 
Block Write (No I/O Mask)® 1 0 x 1 Column Mask 
Masked Block Write® 0 0 Write Mask 1 Column Mask 
Masked Flash Write 0 1 Write Mask x x 

Load Mask Data Register® 1 1 0 Write Mask Data 
Load Color Register 1 1 1 Color Data 








(1) Reference truth table to determine the input signal states of “1, *2, *3, *4, and “5 for the write cycle timing 
diagram, on the following page. 

(2) Old Mask data load 

(3) On the masked flash write cycle. all the signal inputs are don't care condition except RAS at the falling edge of 
CAS. 

(4) Function table for Old Mask and New Mask 














*4 *3 
IF ns i Note 
WB/WB Wwi/DQi 
a ee eS Se 
0 . Write using mask register data 
Yes (Old Mask Data) 
LMR ; 1 x Non Masked Write 
Cycle ip | Write using New Mask Data 
Executed No 0 Mask Wi/DQi=0 Write Disable 
Wi/DQi=1 Write Enable 
1 x Non Masked Write 




















x : Don't Care 


(5) Function Table for Block Write Column Mask 























Column *5 IF 
Address : 
Wi/DQi Wi/DQi=0 Wi/DQi=1 

Al Ao 

0 0 Wo/DQo ; Color Register Data 

0 1 W1/DQ1 No Change the Are Write to the 

1 0 W2/DQ2 Internal Data Corresponding Column 
1 1 W3/DQ3 | Address Location 
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EARLY WRITE CYCLE 


tac 


tras trp 
ViH — 


tcRP 
VIH 
Vit — 


CAS 








: a 
ie, ee Oe XK = L_aopares ROY XYY) 


tRWL 
= 


mae oa 0 a aay eee 


| 


aon Vin — AZ 
DT/OE Vie 22 XX 


a se ee TKK 





Viq — L_ 
ose — OM —e COO XXX 


wooo vu — XOXOK 2? ROOD VERE COKUNNLSNSUNENHNNTONE 


OO). $ret 


KY Don’t Care 


Note: In Block Write cycle, only column address A2~As are used. 





ciecrrpnare 
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LATE WRITE CYCLE 


RAS 


CAS 


r—— IN 
Wo/DQo 
W7/DQ7 


L— OUT 


tre 


tre 





St 
Vin 
vie YO = oan oe ROD a 


tow. | 


| sre 


aan V —-VVV\/ \/\/ XXX 
es oe ee XXYKXY 


trHs = 


anim om Ia AOOLALALALOOLATArOOO 


Vin — VA 
vi - XX/ 
a 


a) MD 00) 








| | _) 
AA AXXAKXXXAKX 


vn — XX RR Ps XXKXKAXKXY 


Ope: 
Vo. — sia 


KY Dont’ Care 


Note: In Block Write cycle, only column address A2~As are used. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 


tRwc 


tRAS trp. 

Aas OH — 

Vir 7 

tcrp tCSH 
ma ce pies i 

—_—- ViH — t 
eet \\ ci {_/ 

IL . 





a 
| 


=z 
; {| 
tase [Ta a 7] 
cite. | ees 
= KO KX RXXEKXERXEKLE KEE 


V WY 
Arms yy Ces Be 00 a 
= tawD towL 
= tcwo tRWL 


ane“ OD Sat 04 niga: XXX KKKKXY 
DOE — XX i 
eer — OOO (2 OOM pele cal XXX XXX KAA AA 


— Seen XXX 





Viv Y) 
—n 8 
vices = XMM X ae pk 
W7/DQ Vv 
007 yp YOH s 
VoL aa aor 


Data-Out 


KX Don’t Care 


Note: In Block Write cycle, only column address A2~As are used. 
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FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out) 








trasP tap 
are ViH 
Vii 7 
tore | tcsH tHPL 'RSH 
. tcas tcas 
oS VS ] y_/ 
tRAL 
pay oe 
Vi —_ 
iite- 00 a OS = le a OOXKXXKAX asisross 
ee tre 
Vip — YVYV I aed VY ae | “— 
. . = nil AGM 
ye 
Sage ViH — 
DTIOE Ge Or a XOX 


VIH 


oe | ee EE ee 





tcac 
taa 





Vin trac 
=" <=. 
WoyDQo VIL — (Valid Data (A) WY ae ibs | 1DH 
-Wi/DQ ; Pai | 
ee our Vou — Seat Valid Data (B) es 
VoL — Data-In 


FAST PAGE MODE EARLY WRITE CYCLE 











y trasP tre 
iH 
RAS Vit — 
tcrp tcsH tec tRSH 
, ~— trcp tcas tcas tcas 
re iH — \ 
es c 4 al 
won | [tow ral 
— waa 
i acs nasa pale | a 
AAs Vit — OOM matiess ee: fadruss XX Actress) XX OK _kaaes_) haces  kaarens RX ares 


=a dress XXX KK KA) Address 
weal ee [a - 
acess Vin 
cs Vi — = Cr Las) raasf OD === seo a 


me — OY oo 


mi 
| 


tCFH 


ee a mm em ERED 
wooy- ve — OO BR CEES (0K) GRE COON GEES COURURUNRNNG 
W7/DQ7 Vou— 

_out vw oer Open 


wa Don’t Care 


Note: In Block Write cycle, only column address A2~As are used. 
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE 










tRASP trp 
— ViH — 
RAS Pe sie 
CAS ViH 
Ve — 
fas: | 
a po 
Vi. / VY (K\K/ 
AorAg a = Kar Address IR savbee UYXXXKKY jaaees 
tow. 
ie ares twp 
|_| rear 
we Waa owen 
(V\ 


ViH — AJ 
‘eo 1 
ins] 


mm a 


Viqo — i pt /\/ VV V 
BEF yg a A ( v + ES OK OY 
| tos 
| tDH 
= 
V _ 
— t 
Wo0/DQo 
~W15/DQ15 toEz 
Vou — 
VoL — 


Valid Out Valid Out Valid Out 


an Don't care 


Note : In Block write cycle, only column address A3~As are used. 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 


=—_ Vin — 
Vit 


— 
DSF ae AK 


READ CYCLE 





W/DQo~ —-VIH_ 
W7/DQ7 Vit — 


WRITE CYCLE 


twsr tRWH 


; aa 
wewe | me eo 


wea, ve — WOQQQQQQOQOOQQQQQY 
READ MODIFY WRITE CYCLE 


twsR 
tRWH 


a 
ii 


ve AQ 


ie 
ViH — 
CAS iis 
——- tRaL 
-!CAH 
Column Address 


tote yn fy” 7. 
ROOMY» 
cd 


OOOO A, 


tras 





rom 
ml 


OO KAY KAY 


tcac-—— 


awe OOM AAAS a. ee NE 
BIE oe ; Ae KQQQQQKY 


eo 


pt Data Out D 


Vat 
a aS we DOWEL 
ae we Te 


twos ~ | 


ae 
NO 
me = ROOK 


= wor 


ee _ QO 


[I OOOQOOOOKOQN00 


ei OY SON my 
' — rE 

eee y meh Doe tRWL 

[L3| woene = fw 


| fab ccosress 


toga 


TOE eT = KAW IYO 


VoH — 
Vo. — 
Wo/DQ~ 
W7/DQ7 Vin 


a 


(x) Oo 
by = KO 


Valid Data-Out 
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RAS ONLY REFRESH CYCLE 











tras 


io Vin 
oe Vu tore trec tore 
ae Vin TEeEr a KV VV 
ne Viio7 OY XY he = YY) tRAH 
Va —YVYYYY oe aaa Ses eee rer eee ee VAAN 
toe OY a OOOO, atoress Hee 
me | me Lanarnuronaa 
Be vi — AXXO) XK XK ROKK 
n —JIVVVV = WIVVVVVYVVV VY WAV AV AV AV AVAV AV AV AVAVAVANAVAVAVAVAVAVAVAVAY, 
or” OA OOOO Oh 
“ire, | or : 


RA DON'T CARE 
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HIDDEN REFRESH CYCLE 











tac tre t 
tras tras - 
— Vin 
RAS os 
" tore 
Sal " 
= i aa, 
CAS Vie 32 cs /| 
ees a 
Vie Bias all YX 
forbe Wane ee a San SOOO 








wewe x waae 
om - ANSOANNRN 
ee, Ma a OY 

or RRR | ERS ee ae ROOK 


= ; toea bes torr 
torr tcac toez 
Wo/DQo Vou = FY ATA- T 
~W;/DQ? Gos 0 YA VALID DATA-OU () 


taa 
TRAC a twez 


a tcLz 


RY Don't Care 


HIDDEN REFRESH CYCLE FUNCTION TABLE 


FUNCTION Logic Status B 


Hidden Refresh(Reset All Options) 
Hidden Refresh(No Reset) 
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CAS BEFORE RAS REFRESH CYCLE 


tac 
trp tap 


as Vin tRAS 
RAS 


Vit — ae tRAH 
fot a OOOO 
wt — XXXXXXX A ROX 


mre. OX OXXXAAOOOAXOKKK 


se Poe 
we So ARIAL» KIRK RKO 


OFF 





az 
= 
= 


Wo/DQo- VoH-- ) 
W7/DQ7 VoLr— Open 


RO Don’t Care 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 


aeons ae LOGIC STATES 
Ae Bes c 
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) cprR | x | o | x | 
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) cars | o | 1 | _ Stop Address 
RAS 


CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 
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READ TRANSFER CYCLE 


a Vino tar 
RAS 
Vie 7 
torp tose ae 
trop trsH 
=a 1 
se / 






pera tcas 
CAS 


traL 








toaH 


Ao-As os - ipcness > DO SOM. SuSE ARCRESS: | SAM START ADDRESS pense ADORESS: NK OXY Xs QO XXY XY 
oa TAP 
wane REE SKK 
ae IH V 
ae ROCCO NESSITIRIONION 
we [=llaias POOenerersrseeelsleierlaterererareesristorsnnerenneninoenrnrirornnn 
Ss oe 

Wo/DQo VoH — [Fe 

“W7/DQ, Vg. ), 
sc “ 7 == ) INHIBIT RISING TRANSIANT eel Bc 


tsps 


ee, Gre SORE lead OY 


SDQ_ poy fe 
vs DQ; 
| Vou = oy 
OUT = oe DATA-OUT [ Sarwout 


QSF 7 ( TAP MSB(As) 


Note: SE=Vi wi Don’t Care 
a ANSE SO I A A RR SP A NI NS I IE TET TE EM NE RTT EN EE aE A ETE CTE YD RP LENS EE RET HE I AEB AES OEE TE I TT ATEN E TERN 
exp” » 
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REAL TIME READ TRANSFER CYCLE 


tre 





tras tap 








RAS Vin = tar 


tes 
torp t ] 
aa ug the 


CAS i‘ _ K\\ tcas ae, 
a | = 

Vin XX MX\H SAM START ADDRESS “KAK WW KKXKX WK KK KKK KRY 

hehe yp ahi ii aided Sama SOON unnnou’, 

Ao-Ag: TAP 

| | 


taTH 

































tTRP 
tre 








Vie — LV £/\ DAL L LVV\ LVV\ 


torr 


Wo/DQo VoH — 
~W7IDQ7 Voy y 
tscc tsi trsp 
tsc tscp 
Vv —_ 
sc IH 
Vi = 





Vino 


IN 
[ Vir — 


SDQo 
~SDQ7 


[_ UT Vou — VALID ‘ VALID VALID VALID | VALID 
o Vole DATA-OUT DATA-OUT DATA-OUT DATA-OUT DATA-OUT 
, \ 
1 


Previous Row Data ! New Row Data 
' 


tsca 









QSF a ( TAP MSB(As) 


Note: SE=Vi. KY Don’t Care 
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MASKED WRITE TRANSFER CYCLE (Output Mode to Input Mode Switch) 


tac 
tras 


tRp 
Viq 


RAS tar 
RAS YS 
tcAP t 
RSH 
ae ete 7 
CAS 7 | oes . | 


tRAH eae 
Ew poze) 
tRWH- 


a F WV ee START 
we °C ISSEY OIRO 
on ° TE NNO 
moe TNR a fl RMIT LRT RIVE 
we OWN A OA O 


SARS KN al ACORN KOON AN OOOH NOON 





torr mam roy 'MH 
~ Ve 
Wo/DQo IH , Open 
W7/DQ7 yy, tsrD tscc 
=f tscr| | tsc, jtscp 
ViqH_ Inhibit Risi : 

sc Vi — nhibit Rising Transient P P+1 P+2 

een ee tsps|_|tsow 

Plies 


see REE SCAN UMONANNNND {owen OX oatrn X) 
~SDQ7 
. eye} 


Vou — 
on (| Start Address MSB (A8) 


Vo. — 
Note: SE=Vi_ Kw Don’t Care 


Mask Mode 
New Mask Mode 
Old Mask Mode 


WMi Data 0: Transfer Disable 
1: Transfer Enable 
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MASKED WRITE TRANSFER CYCLE 





tre 
‘ trp 
RAS 
ViH 


RAS tar 
a Vit = 


tcrP tRSH 


= |(MT wm re / 7 
Vi . | 
[a 
a 


oe TONS = =X aso ROA 

me “OOOO SS rcennncnceaennantin OOOO 
, os era) 

moe OOOO OOOO MOKED 
ane eee een 

or OOO as OOOO OOK 


t Let t 
OFF | en MH 
) 








Wo/DQo~ i = 
W7/DQ7 ~ 





SY tscp} | tsc, jtscp 


- =e 
tsps f—= 
aes Ee an KEN 


SDQ 
~SDQ, i tcap: | 
L. VoH — \ 
OUP yo) Open 
| trap 
V ! 
‘OH — 
QSF “ (, Start Address MSB (A8) 
OL — 
Previous Row Data j--___—— New Row Data 


U 
= I 
Note: SE=Vi WW] Don't Care 


WMi Data 0: Transfer Disable 
1: Transfer Enable 
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SPLIT READ TRANSFER CYCLE 


RAS 
tcrp 


CAS 





| 
Vin — AVY VYVYVVVY ROW A ART MVVVY V V VVV 
tote KK actos DQ Stas DRO 













mae “SRRYYM HT 


trey 





= RR RTO a 


DADA IVINS 
511 n n+1 NES. Pestisstetostancageake 254 255 P+256 
(255) (n+256) (n+257) = (n +258) (510) (511) 





(P) 
Vv _— 
sc 
Vv ‘ 
SDQo Vin — 510 
~SDQ, Vio — (254) 


tsan tsap 


S 
BP he Fee ee 
Low SAM 0~255 
Upper SAM 256~511 


Note: SE=Vit Ky Dont’ Care 
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MASKED SPLIT WRITE TRANSFER CYCLE 








RAS 





tcrP = trao : 
AR ae 







CAS 














OK Aoonessmn DKXISEKKANS 


Ao-Az: TAP 



















NAN ANNAN AN AN AN AN LAs 




























DT/OE 


ante 



















VYVW RY ¥Y YYY VV VV VY VV VV 
me RR KY 
Xd 


n n+1 2 
(255) (n+256) (n+257) (510) (511) (P) 








Wo/DQo 
~W7/DQ, Vy — 








sc 








SDQo 
~SDQ7 





Lower SAM 0-255 
Uppe SAM 256-511 


Ree Don’t Care 
Note: SE=ViL 
en . 
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SERIAL READ CYCLE (SE = Vi) 


RAS 


DT/OE 


sc 


SDQo 
~SDQ7 





— RY NOOO 


VALI VALID ( VALID 
DATA-OUT -OUT DATA-OUT DATA-OUT 





Note: SE=Vi. 


SERIAL READ CYCLE (SE: Controlled Outputs) 


RAS 
DT/OE 


Sc 


r* 


SDQo 
~SDQ; 


i OUT 


~ OOOO ROOKERY 


L\ 















OPEN 
— tsca tsca tsca 





i VALID VALID VALID VALID VALID 
DATA-OUT 4 DATA-OUT ) OPEN {. X DATA-OUT iN DATA-OUT A DATA-OUT 


n-3 n-2 n-1 n n+1 n+2 


VALID 
KO Don’t Care 


DATA-OUT 
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SERIAL WRITE CYCLE (SE Controlled Inputs) 


RAS 


He Co 


7. ROO OOOO OOK 








sc 

































KY 


IN 





i eae 








(n+ 1) MASKED n+2 
SDQo 
~SDQ; 


OUT ——— ee OPEN 








Note: SE=Vi 


XN Don’t Care 
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PACKAGE DIMENSIONS 
40-PIN PLASTIC SOJ Units: Inches (millimeters) _ 


(STAND-OFF) 


1.020 (25.91) 0.025 (0.64) 
1.030 (26.16) MIN 





0.006(0.15) 
0.012 (0.30) 












0.395 (10.03) 
0.405 (10.29) 
0.435 (11.05) 
0.445 (11.30) 


0.360 (9.14) 
0.380 (0.65) 








0.148 (3.76) 
MAX 





= eat ia 
| 0.026 (0.66) 
0.032 (0.81) 















0.026(0.66) 0.015 (0.38) 
0.032(0.81) 0.021 (0.53) 


o 
z 

@ 

° 













a4 pe zi Para 

ars ge) §8 

o;1o 

—|= S/o. siz 

pal lowes lr ole 

3|s alF ig 
N 

als = Sle 

o1o Oo 













Ae 





o 
A 
0.741(18.81) MAX =|% 
s\= 
0.721 (18.31) —) 0.004(0.10) 
L 0.729(18.51) | 0.01 (0.25) 
a a ee ETE 
alorowx | OPTT TTR 
0.030 (0.75) 0.010 (0.25) | | | 
0.035 (0.85) 0.018 (0.45) 0.031 (0.805) aw 
0.016 (0.40) | 
0.024 (0.60) 





KM428C 258, KM428V258 


CMOS VIDEO RAM 





256K X 8 Bit CMOS Video RAM 
FEATURES 


+ Dual port Architecture 
256K x 8 bits RAM port 
512 x 8 bits SAM port 

: Performance range : 















































Parameter — "6 “7 Ses 
RAM access time(tRac) 60ns|} 7Ons} 80ns 
RAM access time(tcac) 15ns | 20ns | 20ns 
RAM cycle time(tRc) 110ns , 130ns | 150ns 
RAM page mode cycle(trc) 30ns | 35ns | 40ns 
SAM access time(tsca) 15ns | 17ns | 20ns 
SAM cycle time(tscc) ] 18ns| 22ns| 25ns 
SAM active | KM428C258 | 110mA |100mA | 90mA 
een KM428v258 | — | 60mA| 55mA 
SAM active | KM428C258 | 55mA |) S50mA | 45mA 
current KM428V258 je | 30ma 25mA | 


» Fast Page Mode with Extended Data Out 

- RAM Read, Write, Read-Modify-Write 

+ Serial Read (SR) and Serial Write (SW) 

- Read / Real time read transfer (RT, RRT) 

+ Split Read Transfer with Stop Operation (SRT) 

: Write and Split Write Transfer with Stop Register 
(New and Old Mask), (WT,SWT) 

‘ Nibble Write Operation 

+ Block Write (BW), Flash Write (FLW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

- CAS-before-RAS, RAS-only and Hidden Refresh 

: Common Data I/O Using three state RAM Output 
control 

: All Inputs and Outputs TTL Compatible 

- Refresh: 512 Cycle/8ms 

: Single +5V+ 10% Supply Voltage 

- Single +3.3V+ 10% Supply Voltage 

« Low Vcc (3.3V) Part Name: KM428V258 

+ KM428C258: 60, 70, 80ns 

« KM428V258: 70, 80ns 

* Plastic 40-Pin 400mil SOJ 

* Plastic 40/44Pin 400mil TSOP Il 
(Forward and Reverse Type) 


GENERAL DESCRIPTION 


The Samsung KM428C/V258 is a CMOS 256K x8 bit 
Dual Port DRAM. It consists of a 256K x 8 dynamic ran- 
dom access memory(RAM) port and 512.8 static serial 
access memory (SAM) port. The RAM and SAM ports 
operate asynchronously except during data transfer 
between the ports. 


The RAM array consists of 512 bit rows of 4096 bits. It 
operates like a conventional 256K x 8 CMOS DRAM. The 
RAM port has a write per bit mask capability. Data may be 
written with New and Old Mask. The RAM port has a Fast 
Page mode access with Extended Data out, Block Write and 
Flash Write capability. Nibble write control can be applied in 
write, Block Write, Flash Write, Load Mask Register and 
Load Color Register cycles. 


The SAM port consists of eight 512 bit high speed shift 
registers that are connected to the RAM array through a 
4096 bit data transfer gate. The SAM port has serial read 
and write capabilities. 


Data may be internally transferred bi-directionally between 
the RAM and SAM ports using read, write and programmable 
(Stop Register) Split Transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM428C/V258 supports RAS-only, Hidden, 
and CAS-before-RAS refresh for the RAM port. The SAM 
port does not require refresh. 


All inputs and I/O's are TTL level compatible. All address 
lines and Data Inputs are latched on chip to simplify sys- 
tem design. The outputs are unlatched to allow greater 
system flexibility. 
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PIN CONFIGURATION cop views) 


40 Pin 400 mil SOJ 


WBUWEL 


SDQo 
sDQi 
SDQ2 
SDQ3 
DT/OE 
Wo/DQo 
W1/DQ1 
W2/DQ2 
W3/DQ3 
vss 


RAS 
As 
A7 
Aé 
AS 
A4 

vcc 





40/44 Pin 400 mil TSOP II 





FORWARD 








ELerTannire 





SDQ7 
SDQe 
SDQs 
SDQa4 
SE 
W7/DQ7 
We/DQs6 
Ws/DQs 
W4/DQ4 
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vss 
SDQ7 
SDQe6 
SDQs 
SDQ4 
SE 
W7/DQ7 
We/DQs 
Ws/DQs 
W4/DQ4 
vss 
DSF 
N.C 
CAS 
WBU/WEU 
Ao 

Ai 

A2 

A3 

vss 





40/44 Pin 400 mil TSOP II 


vss 
SDQ7 
SDQ6 
SDQs 
SDQ4 
SE 
W7/DQ7 
We/DQe 
Ws/DQ5 





vss 

DSF 

N.C 

CAS 
WBU/WEU 
Ao 

Ai 

A2 

A3 

vss 





REVERSE 





vcc 
sc 
SDQo 
spQai 
SDQz2 
SDQ3 
DT/OE 
Wo/DQo 








vcc 
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PIN DESCRIPTION 
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Symbol Type Description 
RAS IN Row Address Strobe. RAS is used to clock in the 9 row bits for another input 
signal. The RAM port is placed in standby mode when the RAS control is held 
"High" 
CAS IN Column Address Strobe. CAS is used to clock in the 9 column address bits as a 
strobe for the DSF inputs 

ADDRESS IN Address inputs for the DRAM operation, these inputs are multiplexed and clocked 

by RAS and CAS to select one 16-bit word out of the 262,144 available. 9 row 
address bits are latched on the falling edge of the row address strobe(RAS) and 
the following nine column address bits are latched on the falling edge of the 
column address strobe(CAS). 

WBL/WEL, IN The WBL/WEL input is a multifunction pin. when WBX/WEX is "High” at the falling 
BU/WEU edge of RAS, during RAM port operation, it is used to write data into the memory 
(Lower array in the same manner as a standard DRAM. When WBX/WExX is "Low" at the 
/Upper) falling edge of RAS, during RAM port operation, the W-P-B function is enabled. 
DT/OE IN The DT/OE input is also a multifunction pin. Enables an internal Transfer operation 

at the falling edge of RAS when Transfer enable. 
aa 
DSF 1N DSF is used to indicate which special functions(BW, FW, Split Transfer, etc)are 
used for a particular access cycle. 
Wi/DQi IN/OUT Data I/O for DRAM access. These pins act as inputs for Mask and register load 
cycles, DQ Mask and Column Mask for BW. 
SC IN Clock input to the serial address counter and data satch for the SAM register 
SDQi IN/OUT Serial input and serial output share common I/O pins. Serial input or output mode 
is determined by the most recent read, write or pseudo write transfer cycle. 
SE IN In a serial read cycle. SE is used as an output control. When SE is "High", serial 
access is disabled, however, the serial address pointer is still incremented while 
SC is clocked. 
Vec SUPPLY Power supply 
Vss SUPPLY Ground 


(a A 
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FUNCTION TRUTH TABLE 






















































































Mnamoni Al RAS CAS | Address | DQi Input Write Register 
Se ee ee Se i tee Function 
Code | CAS |DT/OE| WE | DSF DSF RAS |CAS | RAS CASWE! Mask| Mask | Color 
A ee : aes See 
CBRS Stop CBR Refresh/Stop 
0 X 0 1 — a X 
(Note 1 °3) | (note4) (Register set) 
CBRN | CBR Refresh 
0 X 1 1 - Xx os X id ie = ie 
(Note 1) | (No reset) 
-—_———“_|_ | — as as es es ee 
CBRR CBR Refresh 
0 X X 0 - X = X 
(Note 1) | (Option reset) 
| a 
_ ROR 1 1 X 0 — | Row; — X RAS Only Refresh 
MWT iT 1 | 0 0 | 0 x R WMI rf | Masked Write Transfer 
Ow _ Ve 4 
Tap es Use (New/Old) 
MSW : 0 5 ; “ . ani Masked Split Write 
ow Ye A 
; ie) = vee Transfer(New/Old) 
RT 1 o | 1 [0] xX | Row/tap| — | | Read Transfer 
SRT 1 0 1 1 X | Row} Tap; — Split Read Transfer 
RWM 1 1 0 0 0 | R WMI | sarees 
Ow _ 
Col. Data} Yes Use (New/Old Mask) 
pwm | 1/4 | 0 | 04 1 | Row/°O! wi eee 
Ow 1) Ye 
Mask Col] Yes | Use |) US | (New/Old Mask) 
T 
FWM 1 1 0 1 X Row] x | WMI x Yes Use | Use | Flash Write(New/Old mask) 
RW 1 1 1 0 0 Row Col. | X |Datal No _ ce Read Write (No Mask) 
| | 
BW 1 1 1 0 1 R X Col. Block Write 
Ow _ 
Col. aaae No Use (No Mask) 
| 
LMR Row Load Load (Old) Mask 
q | 4a Ja |) ale ell BE Pei ae Gh eo 
(Note 2) | (note6) | (Note5) Register set Cycle 
Row 
LCR 1 1 1 1 1 xX = = Load | Load Color Register 
(note6) 









































X: Don't Care, - : Not Applicable, Tap: SAM Start (column) Address, WMi: Write Mask Data (i=0~7) 
RAS only refresh does not reset Stop or LMR functions. 


Notes : 
(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either 
CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options. 

(2) After LMR cycle, FLW, MWT, MSWT, RWM and BWM use old mask. (CBRR reset to new mask. Use CBRS or 
CBRN to perform CAS-before-RAS refresh while using Old mask). 

). With CBRS, split transfer operation uses stop Register as a boundary address. 

) Stop defines the column on which Shift out moves to the otehr half of the SAM. 

) Ater LMR, WMi is only changed by the another LMR or CBRR cycle. 

) The Row that is addressed will be refreshed, but a Row address is not required. 
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ABSOLUTE MAXIMUM RATINGS* 
Rating 
































ve Symbol [~xm428C258 KM428V258 mee 
Voltage on Any Pin relative to Vss _{__ Vin, Vout | -1 to + 7.0 -0.5 to Vec+0.5 V 
|__Voltage on Supply Relative to Vss a Vec We -1 to + 7.0 -0.5 to + 4.6 Vv 
Storage Temperature Tstg 55to+150 | -55to+150 °C 
Power Dissipation Pp 1 teas. 0.6 W 
Short Circuit Output Current los 50 50 mA 


Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=0 to 70 ©) 


ge a ee ee gee Pie a epee ee en a] 
KM428C258 KM428V258 
Item Symbol Unit 


Max Min Typ Max 



















Supply Voltage |___ Vee 4.5 5.0 





Ground 
Input High Voltage 






































Input Low Voltage 


INPUT/OUTPUT CURRENT (Recommended operating conditions unless otherwise noted.) 


Input Leakage Current (Any Input 0<Vin<Vcc+0.5V"1, 
all other pins not under test=0 volts, SE >Vcc-0.2V) 





Output Leakage Current (Data out is disabled, 








OV <VouT<Vcc)*1 lot -10 10 uA 
a 
Output High Voltage Level v 
(RAM lon=-2mA, SAM lox=-2mA) OH 2.4 - Vv 
F = 
Output Low Voltage Level VoL ; a ‘ 

















(RAM lo=2mA, SAM lor=2mA) 





*1: 3.6V in KM428V258 


CAPACITANCE Wec=5v, f=1MHz, Ta=25° C) 
































Item Symbol 
Input Capacitance (Ao-As) u CIN1 2 6 pF 
input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cine 2 7 pF 
Input/Output Capacitance (Wo/DQo0~W7/DQ7) 4 Cpa 2 7 pF | 
Input/Output Capacitance (SDQo~SDQ7) Cspa 2 7 pF 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 



























































KM428C258 KM428V258 
Parameter(RAM Port) SAM Port) Symbol 6 = = = ss Unit 
Operating current*s Standby | Icc1 110 | 100 90 60 55 mA 
(RAS and CAS Cycling @trc=min.) Active | IcciA | 155 | 140 | 125 | 85 | 75 | mA 
Standby Current Standby | Icc2 10 10 10 5 5 mA 
(RAS, CAS, DT/OE, WB/WE=Vin, DSF=ViL) | Active | Icc2A 55 | 50 | 45 30 | 25 | ma 
RAS Only Refresh Current*1 Standby | Icc3 100 90 80 55 50 mA 
(CAS=Vin, RAS Cycling @trc=min.) Active | Icc3A 145 | 130 | 115 | 80 | 70 | mA 
Fast Page Mode Current*1 Standby | Icc4 80 75 70 45 40 mA 
(RAS=VIL, CAS Cycling @trc=min.) Active | IccaA 125 | 115 | 105 | 70 | 65 | mA : 
CAS-Before-RAS Refresh Current*1 Standby | Iccs 90 85 80 50 45 mA 
(RAS and CAS Cycling @trc=min.) Active | IccsA 135 | 125 | 115 | 75 | 70 | mA 
Data Transfer Current*1 Standby | Icce 140 125 110 75 70 mA 
(RAS and CAS Cycling @trc=min.) Active | IcceA | 185 | 165 | 145 | 100 | 90 | mA 
Flash Write Cycle Current*1 Standby | _Icc7 90 85 80 50 45 mA 
(RAS and CAS Cycling @tac=min.) Active | Icc7A 135 | 125 | 115 | 75 | 70 | mA 
Block Write Cycle Current*1 Standby | Iccs 110 105 100 65 60 mA 
(RAS and CAS Cycling @trc=min.) | Active | IcceA 155 | 145 | 135 | 90 | 80 | ma 
Color Register Load or Read Current*1 | Standby | Ice 90 85 80 50 45 mA 
(RAS and CAS Cycling @trc=min.) Active | IccoA 135 | 125 | 115 | 75 | 70 | mA 























Note *1 : Real values dependent on output loading and cycle rates. Specified values are obtained with the output 
open. Icc is specified as average current. In Icc1, Icc3, Icc6, Icc7, Icc8, Icc9 address transition should be 
changed only once while RAS=VIL. In Icc4 address transition should be changed only once while CAS=VIH 


AC CHARACTERISTICS 


(OC <Ta<70°C, KM428C258: Vec=5.0V + 10%; KIM 428V258 : Vcc=3.3V + 10%, See notes 1,2) 





























Parameter Symbol = = = Unit | Notes 
Min Max Min Max Min Max 
Random read or write cycle time tRc 110 130 150 ns 
Read-modify-write cycle time tRwc | 155 -— 175 200 ns 
Fast page mode cycle time tPc 30 | =| 35 40 ns 
Fast page mode read-modify-write tpRrwc| 80 85 90 ns 
Access time from RAS Ty trac | 60 . ) 70 | 80 | ns | 3,5,11 \ 
Access time from CAS | tcac 12 15 20 ns | 3,5,6 
Access time from column address tAA 30 35 40 ns | 3,11 
Access time from CAS precharge tCPA 35 40 | 45 ns 3 
| Write command pulse width | twPz | 10 10 | 10 ns ] 

Write command output buffer turn-off delay | twez 10 15 15 ns 
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AC CHARACTERISTICS (Continued) 














RAS pulse width (fast page mode) 






















































































































































RAS hold time ree 15 20 
CAS hold time et =e 360 70 
CAS pulse width tcas 12 10K 15 
RAS to CAS delay time trop 20 45 20 
RAS to column addr. delay time trad 15 30 15 
Es to RAS precharge time tcrP 5 5 
CAS precharge time(CBR counter test aye) tcpT 10 10 
CAS precharge time (fast page mode) tcp | 10 10 
Output hold time from CAS tDoH 5 
Row addr. set-up time tasr 0 
Row Addr. hold time tRAH 10 10 ns 
Column addr. set-up time tasc 0 Oy} — — ns 
Column addr. hold time tcaH 15 15 ns ze 
Column addr. hold referenced to RAS tar 55 60 ns 
Column addr. to RAS lead time tRAL 35 40 ns 
trcs 0 0) ns 








Read command set-up time 
Read command hold referenced to CAS 





Read command hold referenced to RAS 











_ 
a |o jo 
=] 
































Data hold time 


toH 





Write command hold time twcH 15 
Write command hold referenced to RAS twcr 55 
Write command pulse width twp 15 
Write command to RAS lead time tRWL 15 20 
Write command to CAS lead time | tow. 15 20 
Data set-up time tos 0 





fo) 
o 
S 
17) 
= 
on 


— 
a jo 

3S is ja 
ctr QO | 


po] 

a 
mar 
on 











=) 
an 











Write command set-up time twcs 
CAS to WE delay cee 
RAS to WE delay tRwo 
Column addr. to WE delay time tawb 
CAS set-up time (C-B-R refresh) | tesa 








CAS hold time (C-B-R refresh) 


tcHR 











RAS precharge to CAS hold time 


trAPC 
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AC CHARACTERISTICS (continued) 





















































































































































































Parameter 
Max 
RAS hold time referenced to OE | 
Access time from output enable 20! ns [ 
Output enable to data input delay 15] ns 
| Output buffer turn-off delay time from OE 0 15| ns 7 
Output enable command hold time 15 ns 
Data to CAS delay 0 ns 
Data to output enable delay 0 ms 
Refresh period(512 cycle) 8} ns 
WB set-up time 0 ns 
WB hold time _ 15 | | ns 
DSF set-up time r:-ferenced to RAS tFSR | 0 0 0) ns 
DSF hold time ref. renced to RAS tRFH 10 10 15 ns 
DSF set-up time referenced to CAS |_tFsc 0 0 0 ns 
DSF hold time referenced to CAS tCFH 10 15 15 ns 
Write per bit mask data set-up time tms 0 0 0 ns 
Write per bit mask data hold time tMH 15 15 15 ns 
DT high set-up time tTHS 0 0 0 ns 
DT high hold time tTHH 10 10 15 ns 
DT low set-up time tTLs 0 0 0 ns 
DT low hold time tTLH 10 10 15 ns 
DT low held ref. to RAS (real time read transfer) | tRTH 50 60 65 | ons 
DT low hoid ref. to CAS(real time read transfer) tCTH 15 20 25 ns 
DT low hold ref. to col.addr.(real time read transfer) taTH 20 25 30 ns 
DT to RAS precharge time tTRP 40 50 60 ns 
DT precharge time tTP 20 20 20 ns 
RAS to first SC delay(read transfer) | tRSD 60 70 80 ns 
CAS to first SC delay(read transfer) tcsD 25 30 35 ns 
Col. Addr.to first SC delay(read transfer) tasD 30 35 40 ns 
Last SC to DT lead time tTsL 5 5 | S| |_sns 
DT T to first SC delay time(read transfer) tTSD 10; ———|_—-10 15 ns 
Last SC to RAS set-up time(serial input) tsRs 30 30 30 ns 
RAS to first SC delay time(serial input) tSRD 20 20 25 ns_ | 
RAS to serial input delay time tsDD 30 40 50 ns 
Serial output buffer turn-off delay from RAS tsDZ 10 30 10 30 10 35} ns 7 
| Serial Input to first SC delay time | tszs 0| 0 0 ns 
! SC cycle time 
‘SC pulse width(SC high time) 
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AC CHARACTERISTICS (Continued) 
















































































































Parameter 
SC precharge(SC low time) 
Access time from SC_ 15 | 17 20) ns 
Serial output hold time from SC 5 5 ns 4 
Serial input set-up time 0 0 ns 
Serial input hold time 15 10 | ns : 
Access time from SE 15 17 20) ns 
SE pulse width 20 25 | ns 4 
SE precharge time 20 25 ns 
| Serial output turn-off from SE 15 0 15 0 15| ns 
Serial input to SE delay time 0 0 | ns 7 
Serial write enable set-up time 0 | 0 ns | 
Serial write enable hold time 1 15 ns 
Serial write disable set-up time 0 | 0 | ns_| 
Serial write disable hold time 10 15) ns 
Split transfer set-up time = 25 25 ns 
Split transfer hold time 25 25 _ih one 
BT/OE high pulse width 10 10 ns 
DT/OE high hold time CAS high | 40 
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NOTES 

-An initial pause of 200us is required after power-up 
followed by any 8 RAS, 8 SC cycles before proper device 
operation is achieved. (DT/OE = High) If the internal 
refresh counter is used a minimum of 8 CAS-before-RAS 


_ 


initialization cycles are required instead of 8 RAS cycles. 

2. Vin(min) and ViL(max) are reference levels for measuring 
timing of input signals. Transition times are measured 
between ViH(min) and Vic(max), and are assumed to be 
5ns for all input signals. 

Input signal transition from OV to 3V for AC timing. 

3. RAM port outputs are measured with a load equivalent to 
1 TTL load and 50pF. 

Dout comparator level: VoH/VoL =2.0V / 0.8V 

4. SAM port outputs are measured with a load equivalent to 
1 TTL load and 30pF. 

Dout comparator level: VoH/VoL= 2.0/0.8V. 

5. Operation within the taco(max) limit insures that trac(max) 
can be met. The trcp(max) is specified as a reference 
point only: If tacp is greater than the specified tacp(max) 
limit, then access time is controlled exclusively by tcac. 

6. Assumes that tRcb >trRcp(max). 

7.The parameters, torr(max), toez(max), and tspz(max) 
define the time at which the output achieves the open 
circuit condition and are not referenced to Vou or VoL. 

8. The twcs, trwo, tcwo and tawop are nonrestrictive operating 
parameters. They are included in the data sheet as 
electrical characteristics only. If twcs=>twcs(min) the 
cycle is an early write cycle and the data out pin will 
remain high impedance for the duration of the cycle. If 
tcwo > tewo(min) and tawo > trwo(min) and tawo> tawod 
(min), then the cycle is a read-write cycle and the data 
output will contain the data read from the selected 
address. If neither of the above conditions are satisfied, 
the condition of the data out is indeterminate. 


9. Either tach or tRRH must be satisfied for a read cycle. 

10. These parameters are referenced to the CAS leading 
edge in early write cycles and to the WE leading edge in 
read-write cycles. 

11. Operation within the trao(max) limit insured that 
trac(max) can be met. trap(max) is specified as a 
reference point only. If trap is greater than the specified 
tRAD(max) limit, then access time is controlled by taa. 


12. During power-up RAS and DT/OE must be held 
High or track with Vcc. After power-up, initial status 
of chip is described below. 








PIN or REGISTER STATUS 

Color Register Don't Care 

Write Mask Register Don't Care 
| Tap Pointer Invalid 





B Stop Register Default Case 




















Wi/DQi Hi-Z 
SAM Port Input Mode 
SDQi Hi-Z 


13. Recommended operating input condition: 


2.4V(2.0V)* aren 





(_)*: KM428V258 





Input pulse levels are from 0.0V to 3.0Volts. 
All timing measurements are referenced from Vit (max) 
and Vin (min) with transition time = 3.0ns 

14. Assume tr = 3.0ns 

15. twor, tDHR are referenced to tRAD (max). 
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DEVICE OPERATION 


The KM428C/V258 contains 2,097,152 memory locations. 
Eighteen address bits are required to address a particular 

18bit word in the memory array. Since the KM428C/V258 
has only 9 address input pins, time multiplexed address- 

ing is used to input 9 row and 9 column addresses. The - 
multiplexing is controlled by the timing relationship 

between the row address strobe(RAS), the column 

address strobe(CAS)and the valid row and column 

address inputs. 

Operation of the KM428C/V258, begins by strobing in a 

valid row address with RAS while CAS remains high. 

Then the address on the 9 address input pins are 

changed from a row address to a column address and 

are strobed in by CAS. This is the beginning of any 

KM428C/V258 cycle in which a memory location is 

accessed. The specific type of cycle is determined by the 

state of the write enable pin and various timing relation- 

ships. The cycle is terminated when both RAS and CAS 

have returned to the high state. Another cycle can be ini- 

tiated after RAS remains high long enough to satisfy the 

RAS precharge time(taP) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified 
by tRAs(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device operation 
and data integrity. Once a cycle is initiated by bringing 
RAS low, it must not be aborted prior to satisfying the 
minimum RAS and CAS pulse widths. In addition, a new 
cycle must not begin until the minimum RAS precharge 
time, tap, has been satisfied. Once a cycle begins, inter- 
nal clocks and other circuits within the KM428C/V258 
begin a complex sequence of events. If the sequence is 
broken by violating minimum timing requirement, loss of 
data integrity can occur. 





RAM Read 


A RAM read cycle is achieved by maintaining WB/WE high 
during a RAS / CAS cycle. The access time is normally 
specified with respect to the falling edge of RAS. But the 
access time also depends on the falling edge of CAS and on 
the valid column address transition. 

If CAS goes low before tacp(max) and if the column address 
is valid before trap (max) then the access time to valid data 
is specified by trac (min). However, if CAS goes low after 
trcp (max) or the column address becomes valid after trap 
(max), access time is specified by tcac or taa. 

The KM428C/V258 has common data I/O pins. The DT/OE 
has been provided so the output buffer can be precisely 
controlled. For data to appear at the outputs, DT/OE must be 
low for the period of time defined by toea. 


Extended Data Out 


In the conventional RAM read cycle, Dout buffer is 
designed to make turn-off by the rising edge of CAS 
even though OE is to be low. The KM428C/V258 offers 
an accelerated Fast Page Mode cycle by eliminating 
output disable from CAS high. 

This is called "Extended Data out (or Hyper Page) 
mode", Data outputs are disabled at WB/WE=low, 
DT/OE=high and torr time after RAS and CAS are high. 
The torF time is referenced from the rising edge of RAS 
or CAS, whichever occurs later(see Figure 1). What the 
output buffer is disabled during DT/OE=high is to use 
Bank selection in the frame buffer memory using 
common I/O line. Read, write and read-modify write 
cycles are available during the Extended data out 
mode. 



































RAS 
— = io Read Write hig ay, 
CAS N 
ee Sees = 
Ao ~As Guvae 
wie ate 
BU/WEU eS ae torr (CAS) 
torr (RAS) 
Wo/DQo~ 
W7/DQ7 
L§ Sees 
Data Out Data In Data Out 
—i 
Figure 1. Extended Data Output Example 
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DEVICE OPERATION (continued) 


Nibble Write Operation 


The KM428C/V258 has 2 write control Pin, WBL/WEL, 
WBU/WEU, and offers asynchronous write operation 
with Lower nibble(Wo/DQo~W3/DQ3)and upper nibble 
(W4/DQ4~W7/DQ7). This is called Nibble write operation. 
This operation can be performed in RAM write, Block 
Write, Load Mask Register and Load color Register. 


New Mask Write Per Bit 


The New Mask Write cycle is achieved by maintaining 
CAS high and WBX/WEX and DSF low at the falling edge 
of RAS. The mask data on the Wo/DQo~W7/DQ7 pins are 
latched into the write mask register at the falling edge of 
RAS. When the mask data a low, writing is inhibited into 





the RAM and the data bit remains unchanged. When the 
mask data is high, data is written into the RAM. The 
mask data is valid for only one cycle, defined by an active 
RAS period. Mask data must be provided in every write 
cycle that a masking operation is desired. 

The Early Write cycle is achieved by WBX/WEX low 
before CAS falling and Late Write cycle is achieved by 
WBX/WEX Low after the falling edge of CAS. During the 
Early or Late Write cycle, input data through 
Wo/DQo~W7/DQ7 must meet the set-up and hold time 
at the falling edge of CAS or WBX/WEX. When 
WBX/WEX is high at the falling edge of RAS no masking 
operation is performed. 


Table 1. Truth table for lad sell function 






WRITE ENABLE 








EARLY WRITE 























ts tMH tos {DH tms tMH tps tDH 
Wo/DQo 
~Ws3/DQ3 
Mask Data Vaild Data-in Mask Data Vaild Data-in 
W4/DQa 
~W7/DQ7 
Mask Data Vaild Data-in Mask Data Vaild Data-in 
Lower Nibble —* Masked Early Write Lower Nibble —*> Masked Late Write 
Upper Nibble —+ . Masked Early Write Upper Nibble —» Masked Late Write 
i Valid Data-in —~ CAS Falling Valid Data-in ——> WBX/WExX Falling Earlier | 









RAS \ / 


WRITE ENABLE 
WRITE MASK 








LATE WRITE 





























Figure 2. Nibble Write and New Masked Write Cycle Example 1 (Early Write & Late Write) 
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DEVICE OPERATION (continued) 


Load Mask register(LMR) 

The Load Mask Register operation loads the data 
present on the wi/DQi pins into the Mask data Register 
at the falling edge of CAS or WB/WE. The LMR cycle is 
performed if DSF high, WB/WE high at the falling edge 
of RAS and DSF Low at the CAS falling edge. If an LMR 
is done, the KM428C/V258 is set to old masked write 
mode. 


Old Masked Write Per Bit 
This mode is enabled through the Load Mask Register 


EARLY or LATE WRITE 


WBLWEL \ / 
WBU/WEU : \ Ne 


tMs tMH tos {DH 


NWetoas SX XXXXEXXXXXXRKEXER 


~Ws3/DQ3 
Mask Data Vaild Data-in 














Wa/DQa 


~W7/DQ7 


Mask Data Vaild Data-in 


If Early Write 
Lower Nibble 
Upper Nibble 
Valid Data-in 


No Write 
Masked Early Write 
CAS Falling 


If Late Write 
Lower Nibble 
Upper Nibble 
Valid Data-in 


No Write 
Masked Late Write 
WBX/WEX Falling 


(LMR)cycle. !f an LMR is done, all Masked Writes are 
Old Masked Write Per Bit and the I/O mask data will be 
provided by the Mask Data Register(See Figure3). The 
mask data is applied in the same manner as in New 
Masked write-Per-Bit mode. Mask Data Registers 
content is changed by the another LMR. To reset the 
device back to the New Masked write mode, CBRR 
(CBR refresh with option reset) cycle must be 
performed. After Power up, the KM428C/V258 
initialized in the New Masked Write mode. 


EARLY or LATE WRITE 


ee 
ae) = & 


a aN 


tos DH 
LK KKK KY XK RRKRKKX 
Vaild Data-in 
LEX K KKK KKK KKK KK 


Mask Data Vaild Data-in 








If Early Write 
Lower Nibble —> No write 
Upper Nibble —> Non Masked early Write 


Valid Data-in —* CAS Falling 


If Late Write 
Lower Nibble 
Upper Nibble 
Valid Data-in 


No write 
Non Masked Late Write 
WBU/WEU Falling earlier 





Figure 3. Nibble Write and New Mask Write Cycle Example 2 
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Power-up 


or ee eo New Mask Mode 


CBRR New Masked __,. Ir 
i Tere 2. cae 











Load Mask Old Masked 
Register Write 


















































RAS 
CAS 
EE OOOO ROX, JOO 
WBU/WEU 
DSF 
Wi/DQi __)——Hi- Z—{_14_XXXXX_2 XX) 
Stored Mask Data Write Stored Mask Data Stored Write Stored 
Data Register Input Data Register Data input Data 
Lower Lower 
Nibble Nibble 
Upper Upper 
Nibble Nibble 
Before After Before After 
(New Masked Write Example) (Old Masked Write Example) 
Figure 4. New Mask Write Cycle and Old Mask Write Cycle Example 
Fast Page Mode Block Write 


Fast page mode cycle reads/writes the data of the 
same row address at high speed by togging CAS while 
RAS is low. In this cycle, read, write, read-modify write, 
and block write cycles can be mixed. In one RAS cycle, 
512 word memory cells of the same row address can 
be accessed. While RAS is held low to maintain the row 
address, CAS is cycled to strobe in additional column 
address. 

This eliminates the time required to set up and strobe 
sequential row address for the same page 


Load Color Register(LCR) 

A Load Color Register cycle is performed by keeping 
DSF high on the both the falling edges of RAS and CAS. 
Color data is loaded on the falling edge of CAS(early 
write) or WE(delayed write) via the Wo/DQo~W7/DQ7 
pins. This data is used in Block Write and Flash Write 
cycles and remains unchanged until the next Load Color 
Register cycle. 


In a Block Write cycle four adjacent column locations can 
be written simultaneously with the same data, resulting in 
fast screen fills of the same color. 


First, the internal 8-bit Color Register must be loaded with 
the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into four 
adjacent locations of the same row of each correspond- 
ing bit plane(8). This results in a total of 32-bits being 
written in a single Block Write cycle compared to 8-bits in 
a normal Write cycle. 

The Block Write cycle is performed if DSF is low on the 
falling edge of RAS and high on the falling edge of CAS. 

Address Lines: The row address is latched on the falling 
edge of RAS. 
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1 Row of 512 Column Mask 


8) 
> 
” 













Wo/DQo ~ 3 | Lower Block I/O Mask 
'Wa/DQ4 ~7 | Upper Block I/O Mask 


‘i 
Wo/DQo ~ 7; Use to Column Select 








W4/DQa4 ~ W7/DQ7 


/O Mask 


1 
0 Wo/DQo | W4/DQs4 Column 
1 | W17DQ1 | wyDQs ena 
0 W2/DQz2 | We/DQs 
1 Ws/DQ3 | W7/DQ7 






Column 
Disable 








Figure 5. Block Write Scheme 


Since four bits are being written at a time, when the mini- 
mum increment required for the column address is four. 
Therefore, when the column address is latched on the 
falling edge of CAS, the 2LSBs, Ao and Ai are ignored 
and only bits(A2~As) are used to define the location of the 
first bit out of the four to be written. 


Data Lines: On the falling edge of CAS, the data on the 
Wo/DQo~W3/DQ3 pins provideds column mask data. That 
is, for each of the four bits in all 8-bits-planes, writing of 
Color Register contents can be inhibited. For example, if 
Wo/DQo=1 and Wo/DQ1=0, then the Color Register con- 
tents will be written into the first bit out of the four, but the 
second remains unchanged. Fig 5 shows the correspon- 
dence of each data line to the column mask bits. 


Masked Block Write(MBW) 

A Masked Block Write cycle is identical to a New Mask 
Write-per-bit cycle except that each of the 8-bit planes 
being masked is operating on 4 column locations instead 
of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. DSF 
must be high on the falling edge of CAS. Mask data is 
latched into the device via the Wo/DQo~W7/DQ7 pins on 
the falling edge of RAS and needs to be re-entered for 
every new RAS cycle. 
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4 Col. Memory Cell of A Row 














\ TAS 





Wo/DQo | 0 | 


Column Ww1/DQ: | 1 
Mask Data w/DQ2 | 0 
W3/DQ3 | 1 























AS I/O Mask Data 1/0 
AS aetey 


Color Register 0 1 
Wo/DQo ~ Ws/DQ3 


























Lower Nibble 


2M VRAM BW Timing (Early Write) 


Address 
Mask 























X: Unchanged 
Memory Cell 























; 
t 
; 


W4/DQ4 ~ W7/DQ7 


























Upper Nibble 


2M VRAM BW Timing (Late Write) 


WBP. 
Enable 


- ‘Address 
Mask 


Figure 6. Block Write Example and Timing 


Flash Write 

The Flash Write cycle is a way of writing each bit of the 
Color Register into the whole row(512 columns) simulta- 
neously. This function is used for fast screen clear or 
background color change. 512 columns in each bit plane 
are written, for a total of 4096 bits(512 x 8 bit planes) in 
one cycle. While this cycle writes significantly more data 
than the Block Write cycle, it is also less selective. 


If WBX/WEX< is low and DSF is high on the falling edge of 
RAS, a Flash Write cycle is performed. Also on this edge, 
the data present on the Wi/DQi pins is used as mask 
data and needs to be provided for every Flash Write 
cycle. A Load Color Register cycle must have been per- 
formed before initiating a Flash Write cycle. 


Data Output 

The KM428C/V258 has three state output buffers con- 
trolled by DT/OE, CAS and RAS, WB/WE. If DT/OE is 
high when CAS and RAS are Low, the output state is in 
high impedance(Hi-z). In any cycle, the output goes low 
impedance state from the first CAS falling edge. 

Invalid data may be present at the output during the 
time after tc.z and before the valid data appears at the 
output. The timing parameters tcac, tRAc, and taa speci- 
fy when the valid data will be present at the output. The 
valid data remains at the output until CAS returns high. 
This is true even if a new RAS cycle occurs(as in hid- 
den refresh). 

Each of the KM428C/V258 operating cycles is listed 
below after the caripepondng output state produced by 
the cycle. 
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Refresh 


The data in the KM428C/V258 is stored as a charge on a 
tiny capacitor within each memory cell. Due to leakage 
the data may be lost over a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM port refreshes the 4096 bits selected by the row 
addresses or an on-chip refresh address counter. Either a 
burst refresh or distributed refresh may be used. There 
are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method for 
performing refresh. It is performed by strobing in a row 
address with RAS while CAS remains high. This cycle 
must be repeated for each of the 512 row addresses. 
(Ao~As). 


CAS-Before-RAS Refresh: The KM428C/V258 has CAS- 
before-RAS on-chip refresh capability that eliminates the 
need for external refresh addresses. If CAS is held low 
for the specified set up time(tcsrR) before RAS goes low 
the on-chip refresh circuitry is enabled. An internal 
refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address 
counter which is then internally incremented in prepara- 
tion for the next CAS-before-RAS refresh cycle. 


The KM428C258 has 3 type CAS-before-RAS refresh 
operation; CBRR, CBRN, CBRS. CBRR(CBR Refresh 
with option reset)is set if DSF low at the RAS falling 
edge. This mode initiates to change from old masked 
write to new masked write cycle, and reset stop 
register to default value. CBRN(CBR Refresh without 
Reset)is set if DSF high when WB/WE is high at the 
RAS falling edge and simply do only refresh operation. 
CBRS(CBR Refresh with stop register set)cycle is set if 
DSF high when WB/WE is low and this mode is to set 
stop register's value. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the out- 
put by extending the CAS active time and cycling RAS. 
The KM428C/V258 hidden refresh cycle is actually a CAS 
before-RAS refresh cycle within an extended read cycle. 


Table.2 Truth Table for Transfer Operation 











RAS Falling Edge 


H L H L Read Transfer 





L 
L 
L 





Transfer Transfer SAM Port 
DT/OE | WaAWE | ose | SE | Direction | Data Bit Mode 







Masked Write Transfer 


L 
H Split Read Transfer 
H Masked Split Write Transfer), SAM—> RAM 


The refresh row address is the provided by the on-chip 
refresh address counter. 


Other Refresh Methods: It is also possible to refresh the 
KM428C/V258 by using read, write or read-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain appli- 
cations in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CAS- 
before-RAS refresh is the preferred method. 


Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of WB/WE when RAS 
goes low indicates the direction of transfer (to or from 
DRAM) and DSF pin is used to designate the proper 
transfer mode like normal and Split Transfer. Each of the 
transfer cycle is described in the truth table of transfer 
operation. (Table2.) 


Read Transfer(RT) 

The Read Transfer operation is set if DT/OE is low, 
WBME is high, and DSF is low when RAS goes low. 
The row address bits in the read transfer cycle indicate 
which eight 512bit DRAM Row portions are transferred 
to the eight SAM data registers. The column address 
bits indicate the start address of the SAM registers 
when SAM data read operation is performed. If MSB bit 
of column address is low during Read transfer 
operation, the QSF state will be set low and this 
indicates the start address of the SAM register is 
present at the lower half of the SAM port.(If As is high, 
QSF will be high meaning that the start address is in the 
upper half). Read Transfer may be achieved in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". 

Note that the rising edge of DT/OE must be syn- 
chronized with the rising edge of SC(trsv/tTsp)to retain 
the continuity of serial read data output. 

If the transfer does not have to be synchronized with 
SC, DT/OE may go high before CAS goes low and the 
actual data transfer will be timed internally. 


*: Don't care 


RAM— SAM Input ——» Output 
SAM —-> RAM 


RAM-—> SAM 








Output —— Input 
Not Changed 
Not Changed 
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DEVICE OPERATION (Continued) 


Masked Write Transfer(MWT) 

Masked write transfer is initiated if DT/OE, WB/WE and 
DSF are low when RAS goes low. This enables data of 
SAM register(512bit) to be transferred to the selected 
ROW in the DRAM array. Masking is selected by latching 
Wi/DQi(i=0~7)inputs when RAS goes low. 

The column address defines the start address of serial 
input . 

If As is low, the start address is positioned in the lower 
half of SAM.(For As=high, the start address will be posi- 
tioned in the upper half of SAM) After write transfer cycle 
is completed, SAM port is set to input mode. 


Split Read Transfer(SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has many 
critical timing restrictions(between SC, DT/OE, RAS and 
CAS) because the transfer has to occur at the first clock 
of the new data. 


The Split Read Transfer cycle eliminates the need for this 
critical transfer timing, there by simplifying system design. 
This is accomplished by dividing the SAM port into 2 
halves of 256 bits each. A Split Read Transfer loads only 
the lower op upper half. While data is being serially read 
from one half of the SAM register, new RAM data can be 
transferred to the other half. The transfer is not synchro- 
nized with a 1% s period while the other half is accessing 
data. Since transfer timing is controlled internally, there is 
no timing restriction between DT/OE and RAS, CAS, SC. 


A norma! Read Transfer cycle must be executed before 
performing a Split Read Transfer. A Split Read Transfer 
cycle is begun by keeping DSF and WB/WE high and 
DT/OE low at the falling edge of RAS. 


Address: The row address is latched on the falling edge 
of RAS. The column address defined by(Ao~A7)defines 
the starting address of the SAM port from which data will 
begin shifting out. Address pin As is a "Don't care". 


A Split Read Transfer will load data into the other half. 
Example of SRT applications are shown in Fig. 7 through 
Fig 11. 

The normal usage of Split Read Transfer cycle is 
described in Fig. 7. When Read Transfer is executed, 


data from X1 row address is fully transferred to the SAM 
port and Serial Read is started from O(Tap address). If 
SRT is performed while data is being serially read from 
lower half SAM, data from X2 row address is transferred 
to upper half SAM. The Tap address of SRT is loaded 
after the boundary location of lower half SAM(255th SC) 
is accessed. 

The another example of SRT cycle is described in Fig. 8. 
When Serial Read is performed after executing RT and 
SRT in succession the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is 
completed. Fig. 9 and 10 are the example of abnormal 
SRT cycle. If SRT1 and SRT2 are performed in 
succession before accessing the boundary like Fig. 9, 
the data transferred by SRT2 overwrite the data 
transferred by SRT1, so that data followed by SRT2 will 
be remain in the upper half SAM. The Serial Read after 
lower boundary 255th SC is started from the starting 
address given by SRT2 cycle. The Fig.10, indicates that 
SRT cycle is not performed until Serial Read is 
completed to the boundary location 511. In this case, the 
internal serial counter is designed to designate "0" 
address after boundary 511, therefore accessed data 
from 0 address corresponds to the old data transferred 
by RT. since a SRT cycle must be ended before tsTH 
and started after tsts, a split transfer is not allowed 
during tstH+tsts (See Figure 11). This is also true in 
Masked Split Write Transfer. 

A Split Read Transfer does not change the direction of 
the SAM I/O port. 


Masked Split Write Transfer(MSWT) 

This transfer function is very similiar to the SRT except 
the data transfer direction is from SAM to RAM. MSWT is 
enabled if DT/OE low, WB/WE low, and DSF high when 
RAS goes low. The bit masking of this cycle is the same 
as that of MWT(Masked Write Transfer)and the SAM port 
direction is not changed by performing MSWT. And the 
column address is latched in as the start address of SAM 
port and the MSB(As)is a “Don't Care”. The example of 
MSWT is described in fig. 10. The opening cycle MWT is 
needed before MSWT can be performed. 
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Q (As = Don't Care) 
——— 


955 70 + 256 











: Upper SAM: 
x1 Row Data Full Transfer Upper SAM : : 
Half Transfer (x2 Row Data) Serial Read (x2 Row Data) 
Lower SAM: Lower SAM : 


| | 
| | 
| | 
| | 
| | 
| 
| | 
| | 
| | 
| | 


Serial Read (x1 Row Data) Half Transfer (x2 Row Data) 





Figure 7. Split Read Transfer Normal Usage 
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JD 
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Ao ~As 


255 


| | 
| | 
| | 
| 5 256 | G 256 
| 511 | 511 
| 
| | 
| | 
| | 


SAM SAM 
x1 Row Data Full Transfer Upper SAM: Upper SAM: Upper SAM : 
Half Transfer (x2 Row Data) No Operation Serial Read 
Lower SAM: Lower SAM: (x2 Row Data) 








No Operation Serial Read (x1 Row Data) 


Lower SAM: 
No Operation s] 
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0 | | 
255 | | 
256 | | 
511 | | 
RAM SAM RAM SAM RAM SAM SAM 
x1 Row Data Full Transfer | Upper SAM: Upper SAM: | Upper SAM: 
| Half Transfer (x2 Row) Half Transfer (x3 Row) | Serial Read 

| Lower SAM: Lower SAM: | (x3 Row) 

Serial Read (x1 Row) Serial Read (x1 Row) ae SAM : 
| 


No Operation 




















Figure 9. Split Read Transfer Abnormal Usage (Case 1) 








| 
| 
| 
| 
| 
| 
| 
| 
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SAM 
xt Row Data Full Transfer Upper SAM: Upper SAM: Upper SAM: 
Half Transfer (x2 Row) Serial Read (x2 Row) No Operation 
Lower SAM: Lower SAM: Lower SAM: 
Serial Read (x1 Row) No Operation Serial Read 





(x1 Row) 
_ = 


Figure 10. Split Read Transfer Abnormal Usage (Case 2) 
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255 511 
(511) (255) 
SC | | | | e e e | | | | | e e e | | | | | e . e e e . 
jo tS 1, ters ts |, ters , 
Not Not 


Ailowed Period Allowed Period Allowed Period 


Allowed Period Allowed Period 





Figure 11. Split Transfer Cycle Limitation Period 





0 255 256 
ae eee \L_ eT ve: 
| 


x1 x2 x3 x4 i | x1 x2 x3 x4 








SAM 


Non Mask : Fuil Transfer | Upper SAM: Upper SAM : Half Transfer 
Mask : Transfer Disable No Operation Lower SAM: Half Transfer | Lower SAM: Serial Write 


(Output Mode to Input | Lower SAM: 
Mode Switch) | Serial Write | 
SAM Port : Input Mode Setting 


Figure 12. Masked Split Write Transfer Normal Usage 
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DEVICE OPERATION (Continued) 
Programmable Split SAM 


In split SAM mode, SAM is divided into the lower half 
and the upper half. After the last address of each half 
SAM(255 or 511)is accessed, the access will be 
changed one half of the SAM to the other half(at the 
, loaded TAP address). This last address is called Stop 
Point. 

The KM428C/V258 offers user-programmable Stop 
Point. The Stop Points and size of the resulting 
partitions are shown in Table 3. The Stop Points are set 
by performing CBRS cycle. The CBRS cycle's condition 
is WBLWEL or WBU/WEU low, DSF high at the falling 
edge of RAS in CBR cycle and the Stop Point is 
determined by row address entering at this time. 

The Stop Point will not become valid until a SRT cycle 
is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. 

In Figure 12. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary(383), the access will jump to the TAP address 
(70) of the next half. Otherwise, the access will continue 
in the same half until a SRT occurs or the SAM half 
boundary(255,511). Note that the Stop Point may be 
changed at any time by performing another CBRS, and 
new Stop Point will not be valid until a SRT is 





CBRS RT SRT 
RAS 
CAS 
(001111111) = 2 Stop Point / Half 
Ao~As Kh ___Keiksst JreXrot 
— See 
WEUAWEU << 
wa —_ 
IN 
DSF 
sc 
ae Previous Value 





Figure 13. Stop Register Timing Example 


Syyfaignapinn 


performed. To reset Stop Point, CBRR cycle must be 
performed. CBRR is a CBR cycie with DSF low at the 
falling edge of RAS. The CBRR will take effect 
immediately; it does not require a SRT to become active 
valid. 


Table 3. Stop Point Setting Address 





Stop Register = Store the Address of Serial Access 
Use on the Split Transfer Cycle 
Stop Pointer Set ——* CBRS Cycle 
















Stop Point Setting Address 
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READ MASK/COLOR REGISTER CYCLE 
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FAST PAGE MODE READ CYCLE (Extended Data Out) 
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TRUTH TABLE FOR WRITE CYCLE(1) 


RAS ~ \ CAS ‘UU CAS \_or WB/WE \_ 
*2 *3 *4 *5 

wi/DQi® DSF Wi/DQi 
(New Mask) 









FUNCTION 



























Normal write 1 x 0 Write Data 
Masked Write 0 Write Mask 0 Masked Write Data 
Block Write (No I/O Mask)® 1 x 1 Column Mask 
Masked Block Write® 0 Write Mask 1 Column Mask 
Masked Flash Write 0 Write Mask x x 

Load Mask Data Register” 1 x 0 Write Mask Data 
Load Color Register 1 1 Color Data 








(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing 
diagram, on the following page. 

(2) Old Mask data load 

(3) On the masked flash write cycle. all the signal inputs are don't care condition except RAS at the falling edge of 
CAS. 

(4) Function table for Old Mask and New Mask 














*4 *3 
IF ———— pees > eet eee a ee oil Note 
WBL/WBL WBU/WBU Wi/DQi 
0 0 ¥ Write using mask register data 
Yes (Old Mask Data) 
LMR 1 | J [ x Non Masked Write | 
Cycle 0 0 Write Write using New Mask Data 
Executed No 0 1 Wi/DQi=0 Write Disable 

1 0 mae Wi/DQi=1 Write Enable 
1 1 x Non Masked Write 























x : Don't Care 


(5) Function Table for Block Write Column Mask 

























Column *5 

Address / : . ; 
re re Lower Nibble | Upper Nibble Wi/DQi=0 Wi/DQi=1 

0 0 Wo/DQo Wa/DQ4 . Color Register Data 

0 1 W1/DQ1 Ws/DQs No Change the Are Write to the 

1 0 We2/DQ2 We/DQs Internal Data Corresponding Column 
1 1 Ws3/DQ3 W7/DQ7 Address Location 
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KM428C258, KM428V258 CMOS VIDEO RAM 





EARLY WRITE CYCLE 


RAS 


CAS 


Ao-Ag 


WBL/WEL 
WeU/WEU 


DT/OE 


IN 

Wo/DOo 

W7/DO7 
LH 


+ 
Vo. — 


tre 


trp 





Es La 
™ — i) mG 4 ROU) 


ey =i = = an nae OXY 


tTHS 
im — vs my 
Vit — XY 


sl 





mn — OY —: QO aes OOOO KX OK 
ve OOK OO} a OOOO 


Vou — 
Open 


KY Don’t Care 


Note: In Block Write cycle, only column address A2~As are used. 
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KM428C258, KM428V258 | CMOS VIDEO RAM 





LATE WRITE CYCLE 


tap 


RAS 


CAS 





a eon 


ViH 
Mr Cae coma 4: an as ee 
iS tcwL 


WELWEL YH — YYYY ae XOX OAK 


tTHS le 
__. VH ~ VA 
DT/OE XX 


eee mae 
vi ale XXXLKXY) a KI 
aN GDaD: 006 SCHED 0050's GMMMECMNNND O0L00LOACASOTOr@LOYOSO‘O‘AL00% 


tFsR 
Vt = 








naan 


oh mn XR? KX) — COO 


Wo/DQo 
W7/DQ7 Vow — 


OUT Open 


Vo. — 


KX Dont’ Care 


Note: In Block Write cycle, only column address A2~As are used. 
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KM428C258, KM428V258 CMOS VIDEO RAM 





READ-WRITE/READ-MODIFY-WRITE CYCLE 


trwe 





tRAS trp. 
RAS ViH — 
Vii 
__ Vin — 
CAS Vit — : 
7 Samm 
Ao-Ag a es CON a =D =a oes XXXXXX KK KKK XX XX) 


nisl 


— towL 
twsr fet tcwo tRWL 
Weuwel VIH — +6), i 
“4, 


WBU/WEU Vit — Bp: AX XXKAKXD 
a — 
"lb 





L\ 
f 
| 5 


toH 
pee nang 
ViH — 
WubGs Vi - x x (3 } wy Dey a qs OX XXX XXX AY 
“out ve = \) = ae 
all 


Data-Out 
KY Don't Care 


Note: In Block Write cycle, only column address A2~As are used. 
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KM428C258, KM428V258 CMOS VIDEO RAM 





FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out) 





tRASP tre 
ViHo— 
RAS Vi 
tcrP tCSH tHPC - rs 
trop tcas tcas p——+— tcpn 
etic ViH — 
GAS ae y ij a 
aa 
V — 
Ao-As ae C0 a ‘esa AY XX Column Address | eat a es XX eck CONIA OOM antes 
Gee 
WBL/WEL V YVVY Y, cael | Tf ies vo 
a sil ‘emi 7 
Vv 
DWE Oy 04 a oe te) 


VIH 


mae Vi — T KX he OX we] ool BP AAACN a OXY? 


Vin — 





———— IN 
Wo/DQo Vir — 
W7/DQ7 : aes | ey 
l OUT VoH — Open Valid Data (B) Valid 
VoL — Data-in 


FAST PAGE MODE EARLY WRITE CYCLE 


V tRaASsP trp 
Ho 
RAS VL O— 
tcnp 7 tos tRSH 
——— RCD ‘CAS tcas 
= Vin 
CAS Vit — 





usc] | tCAH as al 
F— tame mine eee wese | a 
VY ‘0 YYVY 


mie a 

V. mas 

Arte ov, — QO oa one [Se aie coe igtes CONN CEE 
jaca] 

WELWEL Vn ssfink aan WYYY 

WeUWED VL ie 6. Sa ref FaaaR YY) 


moe = OD ix one ee AXXKEXRXXLAEXHE 


tCFH 


tbH 


| aii a |e Se es 

pF mc OH =X CONES: «OK 
rN Vin — aa 4, VV LL WV VY y, 
whens Mie a ON =. ON yo 10000. GED C0000 GEES COOCCCCCCOCEY, 
W7/DQ7 Vou — 

Lowtyvy eee mn Open 


KY Don’t Care 


Note: In Block Write cycle, only column address A2~As are used. 
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE 







trasp trp 
am OM 
Vit = 
GAS Vin 
Ve — 
Viqo j <= xX) Y\\ a \/ \V Row 
AgAs Vit — T.  gaume AK Ky T COXX KKK YY Address 
tcwL 
iz E 
WeL/WEL VIH — VVYVYV 
WBUWEU Vil — XX XX) 
BTOE ViHo— 
DT/OE Wie =A 
tFsR ie 
Vin MY VVVVV 
DSF rae Cs RK XY 
i tos 
tDH 
a | 
Lt 
ViH p 3 
I VL — 
Wo/DQo~- 
W7/DQ7 toEz 
| VoH — 
Vo. — 


Valid Out Valid Out Valid Out 


Oa Don't care 


Note: In Block Write cycle, only column address A2~As are used. 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 


trp 


9 tras 
a In 
RAS 

Vit 


Fy 
ane =a 
CAS oy, a 


is RE Cad ae | 
oe OO TT OL 


ae taa oie tRRH 
READ CYCLE =I 





tcac 


i 
weOED ee — Et 
poe YN ae AXXXXXXXXKX) 
Wo/DQo~ Vi — re 


WRITE CYCLE 


twsR 





bere wa a 
MCC OCOCCCCCCC CCCs AAP RASA AA SASAAAN A BAARANY 
EON OACAOXAENAUXON ION GRICE. CONONONUNAAONEA 


pm tov 


READ MODIFY WRITE CYCLE trwe 
ae — ) =| 
Pe Ym ~ TO CORIO OX aX 
BE I OQ OOOOOONOONY_| a 
i : “Het 
saa ce OM cain KYOXKAXXKAX 


ex ~ 
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RAS ONLY REFRESH CYCLE 








tras 


ARS ie 
Vi tcae tapc torp 
cas Vm OXY NY 
Viiw KOQOY fee ae Oy tRAH 


| secea le ton 
rrke AAA Row anoress A A fits DRY 


NNN ONIN 


ra 
ioe OXY KAN KXAN 
ver, LRN 
ie oe 


KY DON'T CARE 
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HIDDEN REFRESH CYCLE 








tre a tre 
tras tap tras AP 


—— Vin t 
RAS ne 


< 
= 
| 


tore 


CAS 7 Pe trap \ a, 
RAH teat > 

 ~ TH a 

nore BOR ates Se 


| ad = ae 








ae (eS Ais ‘a TaMeueanae, 
ee Vu tesal [tres WQQQAX LQQQQQQY) 
YY Y YY YYYY WAALS AA ALLL AAP AL LAV 
er | ORO OOSORDOGOOUON 
Wo/DQo~ 
W7/DQ7 








RY Don't Care 


Hidden Refresh(Reset All Options) 
Hidden Refresh(No Reset) 
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CAS BEFORE RAS REFRESH CYCLE 


tac 
tre trp 


ieee! ViH — tras 
RAS 


ae yy - 
[Ex 
ne 2 

 XAXAKAAA, © ROOK AAD 


tRWH 


TEUMED va — a XA 
are. OX OKA 


Vin — ae Es — VVY/V\/YWJYYYWJYJW®@WW” WW@WVJJY”@$V/JY#JJ/JYW¥VYPYYW/W” 
vor AA, © OOO AMY) 


Wo/DQo~ Vou — ) 6 
W7/DQ7_ VoL — pen 


ROI Don't Care 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 
aC a 
FUNCTION ee ees 


A | B | C 
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) cBRR | x | o | X 
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) cBRS_ | o | 1 | Stop Address 
RAS ea! 


1 





CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 
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READ TRANSFER CYCLE 


tac 


tras tre 


Vin tar 
RAS 
Vc om 
aay nee thse — 
foe — oe 


= Vin - t tcas 
CAS 

Vie 

V -V | 


ADR xX KY) 


WVVV VV VV VY 
ioe a ‘ ia co XX 
Ao-Ag: TAP 
te Li 









Re 


trac 





toan 






















OED vz — XK ROAR IIIS 






trrp 
tte 


KXXXX) VYYVV 


+ Qo 


x L\ XXX LVN XX 


are 
ve. eee et 
Wo/DQ Von \ ae 


wW7/ DQ; Vv ‘OL — 
tsec 
tsc tscp 


tsrs 
a pa 
tsps pa 
| 
ViH YY Y VWY¥ AASV Y YY¥AASYYY YY W939 
Pe Vee ( Saten GD py fo 

SDQo tsou 
~SDQ7 


|. Vageee VALID 
OUT ( pata-out | 


Note: SE=VIL 


Wr Don't Care 
ex ° 
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REAL TIME READ TRANSFER CYCLE 








tras tre 
ViH 


Vit — 





tar 


tcRP=| tcsH | 
tRcoD tRSH 
ms | MA es fo 
o Vit r trap 
RAH 
; ee 
seme A casa fe toa] 
= XX 















tTRP 


v5 IROCB SER, HC OEE 
tRWH Ao-Ag: TAP 
taTH 
Vino V/V VV DVVYYVVVY VV VY V VY V 7 YYVY 
rane LR [| I 
(X 


x 
S 


SE j=] 
| 
YN 
YW 


DTOE = XX 
AA 





NKR 


) 
XXXX 


tte 


SOOO 


AZ LALLA ARAL AL A A IVVA 


OF eee 







Wo/DQo~ Vou — ) 
W7IDQ7, vy, — 
aks = wee tts} |ttsp . 
eee || 
Viqo = 
ee Ay cuss P P4t P+2 
Vin 
IN 
| Vit = tsca tsca 
SDQo- ; 
$DQ7 SOH 


Valid Valid Valid Valid Valid 
Data Out 4 Data Out Data Out Data Out Data Out 
1 
1 


New Row Data 


Note: SE=Vi_ Naa Don't Care 


ere VoH — Valid Valid (| Valid Valid 
Vo. — Data Out Data Out_} Data Out Data Out 


Previous Row Data 
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MASKED WRITE TRANSFER CYCLE (Output Mode to Input Mode Switch) 





tac 
tap. 





tRAS 
Vin 


RAS » tar: 
RAS Gees 
tcap tasH i 
AAS Mises ) ce tcas / 
CAS Vit — | 
= 


tay 
OED Cee CONAN 
sss, ONGC TRE LORIN 
vee“ IXRRRON RXR KEKE KERR 
= 2 AE EO 








Wo/DQo~ V'H 


W7/DQ7 Vii — 





eI tscp} | tsc, \tscp 


mee et 
ViH_ — 

sc Vi — Inhibit Rising Transient P P+1 P+2 

tsps} | 'sDH 


: F i 0 i \ 
ed CONE CCONC NA Ce Ee 
~SDQ;7 tspz 


our VOH— valid Valid (| _ Valid h 
Vo_— Data-Out Data Out Data Out 


Note: SE=Vit KX] Don’t Care 


Mask Mode 
Old Mask Mode 


WMi Data 0: Transfer Disable 
1: Transfer Enable 
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MASKED WRITE TRANSFER CYCLE 


trp 





t 
Vin — RAS 


RAS Vit — 
CAS a _ tcas = 
= 
rors ve SOK Ae AN Ee ~— aaieens X) 
(P) Ao-Ag: TAP 
maumeD ve = 





FOO KOO XXX 

no NT OE 
—_ EEA YHOO TATATATANAYAAY, 

vr OXONET ODDO OOOO OX X IOI 






torF pn | jaa to 
Wo/DQo~ VIH — \ 
W7/DQ, Vil — tsAD isée 
nal tscp| | tsc, jtscp 


Vin — |__| 
iar Vin "Valid a RAN OOOO Paar \ ) Valid w 


SDQ, Vit — Data In ( Data In Data-In Data-In 
_ ~8DQ7 


Vv peeve 
Lz at 
OUT Vou Open 





Note: SE=Vji WX] Don’t Care 


Mask Mode 
New Mask Mode 
Old Mask Mode 


WMi Data 0: Transfer Disable 
1: Transfer Enable 
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SPLIT READ TRANSFER CYCLE 


RAS 
Vi = 


CAS 





<< 


hota  Y ~ XKKXXYXKVYK KF Row KARA sam START RAK KKK KKK KKXKXYK VV YY 
whe SOK alos PRK oon mn PASSING 
twsr | | tawH ead 


aa YVVWVVYVYY VY YYW YY YYVWVYWVWVVWV WW WW WW WW V 
NOAA KRISS 


weuwer YH — KY WNW 


/VVVVVY =e 
TEE RY 












DLALVALMVALNAN Z\ 


NNN CO ONNINOITN 


254 255 P+256 
(510) (511) (P) 


oS NPN TP RT IT 
ee 


SDQ_ Vw 


510 
~SDQ7 Vi — (254) 


511 n n+1 n+2 Ce 
(255) (n+256)  (n+257) (n+258) 
sc 


Note: SE=Vit KX Dont’ Care 
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MASKED SPLIT WRITE TRANSFER CYCLE 













Vin ; tras | oe 
oy anes S|== % V7 
oe NY 
vn PRR R RR RRR aos HAD San Se rel YKKXYYXKKKY) 
poke VARY RoW XO Rotates ey DSK 
WBL/WEL Viq VVVA/SV VV VVV —— VLYULSYVVSVV VV V/V VV A/V 
LaclsaemmmMMMS OCQUN0QCOCAOOCNN\ M NoCaroro oererococoararntocorroroesurorerseroroenorninn 


STH is 
wr Pe 


aa 
nA 





511 n n+1 
(255) (n+256) (n+257) 


roe eo Oe 
=, Yam Xe Xam XX EXE XS 






Wo/DQo Vin 
wW7/ DQ; Vir — 


255 P+256 
(511) (P) 


sc 


SE=Vir 


RY Don’t Care 
em - 
cl ceTpnaire 
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SERIAL READ CYCLE (SE = Vi) 











= Vv = 
RAS i 
Vi 
eM 
DT/OE 
Vi 
Vin 
SC 
Vi = 
| tscr_| tsca tsca 
al zal real =x tsor 


Ven = 
SD OH VALID VALID VALID VALID VALID 
nS 3 DATA-OUT yA DATA-OUT yA DATA-OUT W DATA-OUT i DATA-OUT ba DATA. OUT 
SDQ; Vo. — 
eae n-2 n-1 n+1 
Note: SE=ViL 


SERIAL READ CYCLE (SE Controlled Outputs) 


RAS 


Pree — OOOO OOOO ROXIO 

















Ve 
Sc 
Vit = 
—_ Vin — 
SE 
Ve ~ 
Via : 
IN OPEN 
| Vi tsca tsca 
SDQo t 
~SDQ, SEZ 
Vow — 
® VALID VALID VALID VALID VALID 
Sas = Se pata-out \\ vaTA-our OPEN {. X pata-our JX patAout _\W_ DATA-OUT 
n-3 n-2 n-1 n n+1 n+2 
VALID 
DATA-OUT 


KOO Don’t Care 
CIecerTpnaire 
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SERIAL WRITE CYCLE (SE Controlled Inputs) 








ne TOR TERN 
sc Vicon | ae 


















mr ODS FROUGOOIOGA, shin PRGOOXNOOM, bian JOO 
SDQo n-2 (n-1) MASKED en (n +1) MASKED n+ 
~SDQ, 


OUT i OPEN 


= Vin 
RAS 
Vi 
_—_— Ww —-VY RIKKI 
TOS ey QO OOK 
Vino 
sc 
Ve 
Vin ee K) 
~$00, Vie Y aren) y 
n-2 n-1 n n+1 n+2 


Note: SE=Vi. 


KX Don't Care 
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PACKAGE DIMENSIONS . 
40-PIN PLASTIC SOJ Units: Inches (millimeters). 


(STAND-OFF) 
1.020 (25.91) 0.025 (0.64) 0.006(0.15) 
1.030 (26.16) MIN 0.012 (0.30) 















0.395 (10.03) 
0.405 (10.29) 
0.380 (0.65) 
0.435 (11.05) 
0.445 (11.30) 





0.360 (9.14) 


0.148 (3.76) 
MAX 





0.026 (0.66) 
0.032 (0.81) 






0.148(3.75) 
MAX 







0.026(0.66) | 0.015 (0.38) 
0.032(0.81) 0.021 (0.53) 


0~8° ss 
















—|— se ole 
= 

=|& ie lees 
= 2/2 cf 
cyjc cl> 
cola efF 8/8 
a|S g abs 
ols o o}o 






















o 
N 
0.741 (18.81) MAX <|% 
3/= 
0.721(18.31) ) 0.004(0.10) 
a 0.729(18.51) 0.01 (0.25) 
[ee at tO teins ed Rate Cee te 
cferowx | ETAR-AA 
0.030 (0.75) 0.010 (0.25) | | 
0.035 (0.85) 0.018 (0.45) 0.031 (0.805) aL 
| 0.016 (0.40) | 
0.024 (0.60) 
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 
256K x 16 Bit CMOS Video RAM 
FEATURES GENERAL DESCRIPTION 


« Dual port Architecture 
256K x 16 bits RAM port 
512 x 16 bits SAM port 

« Performance range: 


[Parameter Speed | -60 | -70 | -80 | 
RAM access time (trac) | 60ns | 70ns | 80ns | 


RAM cycle time (tRc) 110ns | 130ns | 150ns 
40ns | 45ns | 50ns 


RAM page | KM4216C255 


cyl 
SAM cycle time (tscc) 


« Fast Page Mode 

« RAM Read, Write, Read-Modify-Write 

* Serial Read (SR) 

* Read / Real time read transfer (RT, RRT) 

¢ Split Read Transfer with Stop Operation (SRT) 

¢ Byte/Word Write Operation 

* 8 Column Block Write (BW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

« CAS-before-RAS, RAS-only and Hidden Refresh 

« Common Data I/O Using three state RAM Output 
control : 

¢ All Inputs and Outputs TTL Compatible 

« Refresh: 512 Cycle/8ms 

* Single + 5V+10% Supply Voltage (KM4216C255) 

¢ Single + 3.3V+10% Supply Voltage (KM4216V255) 

* Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch) 

« Plastic 70-pin 400mil TSOP II(0.65mm pin pitch) 
(Forward and Reverse Type) | 

























































SAM active 
current 





« Device Options 
-. Low Power Dissipation 


¢ Part Marking 


Extended CBR Refresh (64ms) L 
-. Low Low Power Dissipation 
Self Refresh (128ms) F 


* Low Vec(3.3V) Part Name: KM4216V255 


The Samsung KM4216C/V255 is a CMOS 256K x 16 bit 
Dual Port DRAM. It consists of a 256K x16 dynamic 
random access memory (RAM) port and 512 x 16 static 
serial access memory (SAM) port. The RAM and SAM 
ports operate asynchronously except during data trans- 
fer between the ports. 


The RAM array consists of 512 bit rows of 8192 bits. 

It operates like a conventional 256K x 16 CMOS DRAM. 
The RAM port has a write per bit mask capability. 

Data may be written with New and Old Mask. The RAM 
port has a Fast Page mode access, Byte/word write 
operation and Block Write capabilities. 


The SAM port consists of sixteen 512 bit high speed 
shift registers that are connected to the RAM array 
through a 8192 bit data transfer gate The SAM port has 
serial read capability. 


Data may be internally transferred from the RAM to 
SAM ports using read, and programmable (Stop 
Register) Split Transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM4216C/V255 supports RAS-only, 
Hidden, and CAS-before-RAS refresh for the RAM port. 
The SAM port does not require refresh. 


All inputs and 1/O's are TTL level compatible. All 
address lines and data inputs are latched on chip to 
simplify system design. The outputs are unlatched to 
allow greater system flexibility. 


Pin Name Pin Function 


SC Serial Clock 
SQo-SQ15 Serial Data Output 





































DT/OE Data Transfer/Output Enable 
WBL/WEL, Write Per Bit/Write Enable 
WBU/WEU (Lower /Upper) 

RAS . Row Address Strobe 

CAS Column Address Strobe 











Wo/DQo-W15/DQ15 Data Write Mask/Input/Output 


Serial Enable 
Address Inputs 
Special Function Control 

2255 | Power (+5V) 
KM4216V255 | Power (+3.3V) =] 
Ground 


Special Flag Out 
No Connection 
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 





PIN CONFIGURATION crop views) 
+ KM4216C/V255G/GL/GF 





VCC 64] SC 
DT/OE SE 
vss vss 
sao S$Qi5 
wo/DQo W15/DQ15 
sai [6] SQ14 
w1/DQ1 w14/DQ14 
vec [8] VCC 
sa2 [9] $Q13 
Ww2/DQ2 W13/DQ13 
SQ3 SQ12 
W3/DQ3 W12/DQ12 
vss VSS 
sa4 sai 
W4/DQ4 W11/DQ1i 
$Q5 SQ10 
W5/DQ5 W10/DQ10 
Vcc vcc 
SQ6 sag 
W6/DQ6 ws/DQ9 
SQ7 Sas 
w7/DQ7 Ww8/DQ8 
vss VSS 
WBL/WEL DSF 
WBU/WEU NG 
RAS CAS 
A QSF 


AO 
Al 
A2 
A3 
VSS 





¢ KM4216C/V255R/RL/RF 


Vcc sc sc VCC 
DT/OE SE SE DT/OE 
vss vss VSS vss 
sao $Qi5 SQ15 sao 
wo/DQo W15/DQ15 W15/D0Q15 wo/DQo 
sai sai4 saQi4 sai 
w1/0Q1 W14/DQ14 w14/DQ14 W1/DQ1 
VCC VCC VCC VCC 

— $Q2 $Q13 $Q13 SQ2 
W2/DQ2 W13/DQ13 w13/DQ13 w2/DQ2 
$Q3 $Q12 $Qi2 SQ3 
W3/DQ3 W12/DQ12 Ww12/DQ12 W3/DQ3 
vss vss vss vss 
$a4 sat Sati Sa4 
w4/DQ4 W11/0Q11 w11/DQ11 W4/DQ4 
sas SQ10 $Q10 SQ5 
FORWARD REVERSE 
W5/DQ5 W10/DQ10 W10/DQ10 W5/DQ5 
vcc VCC VCC VCC 
SQ6 sag Sag SQ6 
Ww6/DQ6 w9/DQ9 W9/DQ9 Ww6/DQ6 
SQ7 SQ8 SQs SQ7 
W7/DQ7 Ww8/DQ8 W8/DQ8 W7/DQ7 
vss vss VSS vss 
WBL/WEL DSF DSF WBL/WEL 
WBU/WEU NC NC ’ WBU/WEU 
RAS CAS CAS RAS 
A8 QSF QSF A8 
A7 AO AO A7 
A6 Al Al AG 
AS A2 A2 AS 
A4 A3 A3 A4 
vcc vss VSs VCC 











Fi rernnauna 
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 





FUNCTIONAL BLOCK DIAGRAM 





















































2 
Uv 
Cc 
= 
e 
Wo/DQo ¢ 7 COLOR BLOCK 
. o4 |m REGISTER WRITE 
e. ster (16 BIT) CONTROL 
& 
' p O 6 SQo 
we [8 24 3 
W15/DQ15 9 2 OLD MASK NEW MASK WRITE cel (Ss | 
a (16 BIT) (16 BIT) CONTROL =e Ve Cie 
2 ym] L—4 
5 16 2) td |: 
m Pas QO SQi15 
a 
ans ¢ c TRANSFER CONTROL 
CAS ¢ = : 
DT/OE 4 5 : 
WBLAWEL o ® 
ery rm 256 | & [2568/9 & 
WBU/WEU 9 in = x16 = x16 Q By 
DSF 9 5, fe) U wv) = 
vU m 
SC Q e) Cc m Ba) 
— 5 = 0 
SE 4 2 512x512 16 
i CELL ARRAY z 
Q > On 
S = min 
g = [x16 9 2 
a fe) oF 
= 5 
D 
ROW DECODER SERIAL feos 
ADDRESS S0-4 asF 





STOP REGISTER 









COLUMN ADDRESS] [ ROW ADDRESS 
BUFFER (9 BIT) BUFFER (9 BIT) RENES COUNTER 


Ao~A8 
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KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 
FUNCTION TRUTH TABLE 
Mnemonic |, fas_ | eas \| Adress [0 input Function 
Code CAS| DT/OE| WE| DSF} DSF | RAS | CAS| RAS| CAS/WE| Mask | Color 
CBRS 0 x 0 1 - Stop - x = - - CBR Refresh/ Stop 
(Note 1.3) (Note4) (No reset) 
CBRN 0 x 1 1 - x - x - - - CBR Refresh 
(Note 1) [ | —|- i | (No reset) | 
CBRR 0 x x 0 - x - x 7 - - CBR Refresh 
(Note 1) oii. sill (Option reset) 
ROR 1 1 x | 0 = ROW x = - - RAS-only Refresh 
RT ae 0 at o| x | ROW x x : - | Read Transfer 
SRT 1} o | 1) 1/] x | Row] Tap| x x : - | Split Read Transfer 
| RW Ge 1 | 0] 0] © | ROW] CoL|wWmi| Data | Use | - | Masked write | 
| tvew/or Mask) 
BWM all 1 0 | 9 | 1 ROW | Col. | WMj | Column Use Use | Masked Block Write 
_ a sad (New/Old Mask) 
RW 1 4 | -4-) oo ia Col. | x Data — - | Read or Write 
(Notes) 
BW ial 1 yo 0 1 ROW } Col.) x Column - Use oo Write 
Mask 
LMR 1] 1 1 1 0 ROW x x WMi Load - fiessi0@ Mask 
(Note 2) | (Note7) (Note5) Register set Cycle 
| tcR — 1/ 4 | 14/47 > 1 |Row!] x | x | Color Load | Load Color Register 
(Note7} 





X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15) 











RAS only refresh does not reset Stop or LMR functions. 


Notes: 














(1) CBRS, CBRN and CBRR all perform CAS-before-RAS. refresh cyclas. CBRR is used to reset all options and either 

CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options. 
(2) After LMR cycle, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS- 

before-RAS refresh while using Old mask) 
(8) After CBRS Cycle, SRT use STOP Register as a boundary address. 
(4) Stop defines the column on which shift out moves to the other half of the SAM. 
(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle. 
(6) In the case of read cycle, DSF is don't care 
(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired. 
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ABSOLUTE MAXIMUM RATINGS* 


| Rating | 
Item | Unit 


Symbol KM4216C255 KM4216V255 



























































Voltage on Any Pin Relative to Vss -1 to +7.0 -0.5 to Vec+0.5 Vv 
Voltage on Supply Relative to Vss Vcc -1to +7.0 -0.5 to +4.6 V 
| Stetage Temperature i Tstg | -55 to + 150 55 to +150 °C 
Power Dissipation Pp 1 0.6 WwW 
































Short Circuit Output Current 


* 


Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 
KM4216C255 KM4216V255 
item Symbol —- Unit 
Min Typ Max Min Typ Max 


3.6 
0 0 0 


Vec+1V 2.0 Voc+0.3 © 
‘ 0.3 0.8 

















Supply Voltage 






















Ground Vss 


Input High Voltage VIH 2. 
| Input Low Voltage VIL 


INPUT/OUTPUT CURRENT Recommended operating conditions unless otherwise noted.) 







































<|/<|/</< 



































































é Item Symbol Min Max Unit 
Input Leakage Current (Any Input 0< Vin<Vcc+0.5(0.3"*1) 
all other pins not under test=0 volts). HA 
Output Leakage Current (Data out is disabled, | : 
OV <Vout<Veo) 3 i” " ne 
Output High Voltage Level VoH 24 . Vv 
(RAM lon=-2mA, SAM loH=-2mA) L | | 
Output Low Voltage Level [ VoL 2 l 0.4 Vv 
(RAM loL=2mA, SAM loL=2mA) 





Note) “1 : KM4216V255 


CAPACITANCE (cc=5v, f=1MHz, Ta=25° C) 









Input Capacitance (Ao~As) 























Input/Output Capacitance (Wo/DQo~W15/DQ15) 
Output Capacitance (SQo~SQ15, QSF) 


an” ~ 























KM4216C255/L/F, KM4216V255/L/F 





DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless other wise noted) 


PRELIMINARY 
CMOS VIDEO RAM 




































































Parameter (RAM Port) SAM port | Symbol KM421 og 208 ile ini 
-6 -7 -8 -6 -7 -8 
Operating Current*1 Standby *4] — Icc1 120 110 100 110 100 90 mA 
(RAS and CAS cycling @ trc=min) Active Gg Icc1A 160 | 145 130 | 140 125 110 mA 
Standby Current Standby *4; — Icc2 10 10 10 10 10 10 mA 
(RAS, CAS, DT/OE, WB/WE=ViH Active Icc2A 50 45 40 40 35 30 mA 
DSF=VIL) Standby “4 IcceC*2 | 200 | 200 | 200; 200 200 | 200 LA 
Standby*4| Icc2C*3 | 150 150 | 150 | 150 150 150 LA 
RAS Only Refresh Current*1 Standby *4) — Icc3 120 | 110 100 110 | 100 Z| 90 mA 
(CAS-ViH, RAS cycling @trc=min Active Icc3A 160 145 130 140 125 110 mA 
Fast Page Mode Current*1 | Standby “4, Ioc4 110 100 90 100 i" 90 80 mA 
(RAS=VIL, CAS Cyciing @tpc=min Active Icc4A 150 135 120 130 115 110 mA 
CAS Before-RAS Refresh Current*1 | Standby *4/ Iocs 120 110 100 110 100 90 mA 
(RAS and CAS Cycling @trc=min Active IccsA 160 | 145 | 130 | 140 | 125 | 110 | mA 
Data Transfer Current *1 Standby*4! — Icce 140 130 | 120 130 120 110 mA 
(RAS and GAS Cycling @trc=min) | Active | loceA | 180 | 165 | 150| 160 | 145 | 130 | ma 
Block Write Cycle Current *1 Standby*4| — Icc7 120 110 100 110 100 90 mA 
(RAS and CAS Cycling @trc=min) Active Icc7A 160 145 130 140 125 110 mA 
Color Register Load Current *1 Standby*4| Iccs 90 | 8o | 90 | 8o | 70 | mA 
(RAS and CAS Cycling @trc=min) Active IccsA 140 | 125 | 110 | 120 | 105 | 90 mA 
Battery Back Up Current *2 
CAS=CAS Before RAS Refresh 
Cycling or <VIL Standby*4| Iccg 300 300 | 300 | 300 300 300 LA 
RAS=tras(min) to 14s 
tRC=125 us (64ms for 512 rows) 
DT/OE, WB/WE, DSF >ViH or < VIL [ | | | he 
Self Refresh Current *3 
RAS,CAS <0.2V(128ms for 512 rows) 
DT/OE, WBMWE, Ao~As, DSF >Vcc - | Standby*4} Icc10 250 | 250 |} 250 | 250 | 250 | 250 | ywA 
0.2v or<0.2V 
DQ0~15=Vcc-0.2V, 0.2V or OPEN 
Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the 
output open, Icc is specified as average current. 
In Icc1, Icc3, Iece, Icc7, Iccs, adress transition should be changed only once while RAS=VIL. 
In Icca, Address transition should be changed only once while CAS=ViH 
*2 KM4216C255L only : ViH>Vcc-0.2V, Vi_<0.2V 
*3 KM4216C255F only : ViH >Vcc -0.2V, ViL<0.2V, 
*4 SAM Standby Condition : SE>Vin, SC <Vitor >ViH 
24y 
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AC CHARACTERISTICS o°c<ta<70°c, KM4216C255 : Voc=5.0V+ 10%, KM4216V255 : 3.3V+10%,) 































































































































































































-6 -7 -8 2 
P t bol Unit | Notes 
re Symbol" Min] Max | Min| Max | Min) Max inal 
Random read or write cycle time _| tre 110 130 150 ns 
Read-modify-write cycle time trwc | 155 185 ene. i ns 
Fast page mode cycle time tec 40 45 50 ns | 
Fast page mode read-modify-write cycle time | tprwc | 80 85 90 ns 
pera fn 
Access time from RAS tRAC 60 7o| | 80] ns | 35,11 
Access time from CAS tCAc 15 20 20 | ns | 3,5,6 
Access time from column address TAA 30 35 40 a ns 3,11 
Access time from CAS precharge tCPA 35 ie 40 | 45 ns 3 a 
CAS to output in Low-Z tcLz 3 3 3 ns 3 
Output buffer turn-off delay torr | of 15] of 15| 0 | 45 ings [2g 
Transition time(rise and fall) re 2 50 2 50 2 50 ns 2 
RAS precharge time tRP 40 50 | 60 | ns 
RAS pulse width tRAS 60 10K | 70 10K | 80 | 10K | ns L 
RAS pulse width (fast page mode) trasP | 60/ 100K | 70| 100K | 80) 100K | ns 
RAS hold time trSH 20 20 ns 
CAS hold time | tcsH | 60) 70 80 ns 
CAS pulse width tcas | 15 10K | 20| 10K} 20 10K | ns 
RAS to CAS delay time trcp | 20 45] 20 50 | 20 60 | ns 5 
RAS to column address delay time tRAD 30 15 35 |} 15 40 ns 11 
aes SEE Saal aan 
CAS to RAS precharge time tcrP 5 5 5 ns 
CAS precharge time(C-B-R counter test cycle) | tcpt 20 25 30 1 ns 
CAS precharge time (fast page mode) tcp 10 10 10 ns 
Row address set-up time tASR 0 0 0 ns 
Row address hold time _|_tRAH 10 10 i 0 rT ns 
[ Column address set-up time tasc 0 0 0 ns_| i 
Column address hold time ra 10 12 _| 15 [ ns 
Column address to RAS lead time tRAL 30 Ra 35 40] Ee & | 
Read command set-up time tRCS 0 psa | 0 ns 
| Read command hold referenced to CAS tRCH 0 _| 9 ns 9 
Read command hold referenced to RAS tRRH ol ale ns 9 
+ a eS 
Write command hold time twCH 10 15 ns 
pees | a Uae 
Write command pulse width twp ==] 10 [asf ns | 
Writ id I i 2 
rite command to ne lead time ala 0 peed | ns 
Write command to CAS lead time tCWL 20 | 20 | ns 
Data set-up time tps 0 0 0 ns 10 
Data hold time tDH 10| 12 15 ns | 10 
250 
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AC CHARACTERISTICS (continueq) 



























































































































































-6 -7 -8 
Write command set-up time twcs 0 ns 8 
CAS to WE delay tcwD ns 8 
RAS to WE delay ae ns 8 
Column address to WE delay time tawD ns a 8 
CAS set-up time (C-B-R refresh) tcsR ns 
CAS hold time (C-B-R refresh) tCHR ns 
RAS precharge to CAS hold time tRPC ns 
RAS hold time referenced to OE tROH ns 
Access time from output enable tOEA ns 
Output enable to data input delay tOED ns 
Output Buffer turn-off delay from OE tOEZ ns 7 
Output enable command hold time tOEH ns 
Data to CAS delay tozc ns 
Data to output enable delay tDzo ns 
Refresh period (512 cycle) tREF ms 
WB set-up time twsr | of |[ns{ | 
WB hold time tRWH ns 
DSF set-up time referenced to RAS tFSR ns 
DSF hold time referenced to RAS tRFH ns 
DSF set-up time referenced to CAS tFSC ns 
DSF hold time referenced to CAS tCFH ns 
Write per bit mask data set-up time tus ns 
Write per bit mask data hold time tMH ns | 
RAS pulse width (C-B-R self refresh) tRASS BS 15 
RAS precharge time (C-B-R self refresh) | tRPs ns 15 
CAS hold time (C-B-R self refresh) tcHs ns 15 
DT high set-up time tTHS ns | 
DT high hold time tTHH ns 
DT tow set-up time tTLs ns 
DT iow hold time tTLH ns 
DT tow hold referenced to RAS 
(real time read transfer) ne e 
DT low hold referenced to CAS 
(real time read transfer) « ve es 
DT low hold referenced to column address 
(real time read transfer) oe = 
DT precharge time tTP ns_| 
RAS to first SC delay (read transfer) [ tRSD ns 
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AC CHARACTERISTICS (Continued) 
ae fede alae 


|CAStofirst SC delay readtranste) | teso | 25| | a0] | a5] | ns | 


Col. Address to first SC delay (read transfer) | tas 
Last SC to DT lead time 

DT to first SC delay time (read transfer) 
LAST SC to RAS set-up time 

SC cycle time 

SC pulse width (SC high time) 

SC precharge (SC low time) 






— 


g|¢|elaia 


o 
m 
nm} 
o|o 


g 


Access time from SC 

Serial output hold time from SC 
Access time from SE 

SE pulse width 

SE precharge time 


aD) nm |o 
o/o NIN om Ka) 
—_ nh Ss 
a N N 


Serial output turn-off from SE 


as ms |) 
21a lh 
a\|h {4 


Split transfer set-up time 


a 


= 
io) 


Split transfer hold time 
SC-QSF delay time 
DT-QSF delay time 
RAS-QSF delay time 
CAS-QSF delay time 

DT to RAS Prechange time 


oo o 
on 2 


— — — 
oi an ao 


~“ 
(=) 








onal ote 
ois id 
oO 








(e) 

a 

QIN 
Oo 
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NOTES 


1. 


10. 


An initial pause of 2004s is required after power- 
up followed by any 8 RAS 8 SC cycles before 
proper device operation is achieved.(DT/OE=High) 
if the intenal refresh counter is used a minimum of 
8 CAS-before-RAS initialization cycles are 
required in stead of 8 RAS cycles. 

Vin(min) and Vit(max) are reference levels for mea- 
suring timing of input signals. Transition times are 
measured between ViH(min) and Vii(max), and are 
assumed to be 5ns for all input signals. 

Input siganl transition from OV to 3V for AC timing. 
RAM port outputs are measured with a load equiv- 
alent to 1TTL load and 50pF. 

Dout Comparator level : VoH/VoL=2.0V/0.8V. 

SAM port outputs are measured with a load equiv- 
alent to 1TTL load and 30pF. 

Dout comparator level: VoH/VoL=2.0/0.8V. 
Operation within the tacp(max) limit insures that 
trRac(max) can be met. The trcp(max) is specified 
as a reference point only. If tacp is greater than the 
specified tacp(max) limit, then access time is con- 
trolled exclusively by tcac. 

Assumes that tRcb >trcp(max). 

This parameters define the time at which the out- 
put achieves the open circuit condition and are 
not referenced to Vou or VoL 

twcs, tRwD, tcwD and tawpD are nonrestrictive oper- 
ating parameters. They are included in the data 
sheet as electrical characteristics only. If twcs> 
twcs(min) the cycle is an early write cycle and the 
data out pin will remain high impedance for the 
duration of the cycle. If tcwo >tcwp(min) and trwp 
>trwo(min) and tawo >tawo(min), then the cycle 
is a read-write cycle and the data output will con- 
tain the data read from the selected address. If 
neither of the above conditions are satisfied, the 
condition of the data out is indeterminate. , 
Either tRCH or tRRH must be satisfied for a read 
cycle. 

These parameters are referenced to the CAS lead- 
ing edge in early write cycles and to the WE lead- 
ing edge in read-write cycles. 


11. 


12. 


13. 


14. 
15. 


Operation within the trap(max) limit insured that 
trac(max) can be met. tRaD(max) is specified as a 
reference point only. If tRAD is greater than the 
specified tRAD(max) limit, then access time is con- 
trolled by taa. 

Power must be applied to the RAS and DT/OE 
input signals to pull them high before or at the 
same time as the Vcc supply is turned on. 

After power-up, initial status of chip is described 
below 


Pin or REGISTER 
QSF 
Color Registe 


STATUS 
Hi-Z 
Don't Care 











Write Mask Register Don't Care 








Tap Pointer Invalid 


Stop Register Default Case 
Wi/DQi Hi-Z 


SAM Port Hi-Z 


SDQi Hi-Z 
a a 


Recommended operating input condition. 














—— 3.0V 








2.4V(2.0V)* 






()* : KM4216V255 





tr tr 





Input pulse leveis are from 0.0V to 3.0Volts. 

All timing measurements are referenced from ViL 
(max) and ViH(min) with transition time=5.0ns 
Assume tT=3ns. 

Self refresh parameter (KM4216C/V255F) 

512K cycle of burst refresh must be executed 
within 8ms before and after self-refresh in order to 
meet refresh specification. 
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DEVICE OPERATION 


The KM4216C/V255 contains 4,194,304 memory loca- 
tions. Eighteen address bits are required to address a 
particular 16 bit word in the memory array. Since the 
KM4216C/V255 has only 9 address input pins, time 
multiplexed addressing is used to input 9 row and 9 
column addresses. The multiplexing is controlled by 
the timing relationship between the row address strobe 
(RAS). the column address strobe(CAS) and the valid 
row and coumn address inputs. 


Operation of the KM4216C/V255 begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins are 
changed from a row address to a column address and 
are strobed in by CAS. This the beginning of any 
KM4216C/V255 cycle in which a memory location is 
accessed. The specific type of cycle is determined by 
the state of the write enable pin and various timing 
relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle 
can be initiated after RAS remains high long enough to 
satisfy the RAS precharge time (tr) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified 
by tRas(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by 
bringing RAS low, it must not be aborted prior to satis- 
fying the minimum RAS and CAS pulse widths. In addi- 
tion, a new cycle must not begin until the minimum 
RAS precharge time, tre, has been satisfied. Once a 
cycle begins, internal clocks and other circuits within 
the KM4216C/V255 begin a complex sequence of 
events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


RAM Read 

ARAM read cycle is achieved by maintaining WB/WE 
high during a RAS,CAS cycle. The access time is nor- 
mally specified with respect to the falling edge of RAS. 
But the access time also depends on the falling edge 
of CAS and on the valid column address transition. 

if CAS goes low before trcp(max) and if the column 
address is valid before trap(max) then tne access time 
to valid data is specified by trac(min). However, if CAS 
goes low after trcp(max) or the column address 
becomes valid after trap (max), access is specified by 
tcac or tAA 

The KM4216C/V255 has common data I/O pins. The 
DT/OE has been provided so the output buffer can be 


precisely controlled. For data to appear at the outputs, 
DT/OE must be low for the period of time defined by 
tOEA. 


Byte Write Operation — 
The KM4216C/V255 has 2 write control pin, WBL/WEL 
and WBU/WEJU, and offers asynchronous write opera- 
tion with lower byte (Wo/DQo~W7/DQz7) and upper byte 
(Ws/DQs~W15/DQ15). This is called Byte Write opera- 
tion. This operation can be performed in RAM write, 
Block write, Load Mask register, and Load Color regis- 
ter. 


Fast Page Mode 

The KM4216C/V255 has Fast Page mode capbility pro- 
vides high speed read, write or read-modify-write 
access to all memory locations Within a selected row. 
In this cycle, read, write, read-modify write, and block 
write cycles can be mixed in any order. 

In one RAS cycle, 512 word memory cells of the same 
row address can be accessed. While RAS is held low to 
maintain the row address, CAS is cycled to strobe in 
additional column addresses. This eliminates the time 
required to set up and strobe sequental addresses for 
the same page. 


New Masked Write Per Bit 

The New Masked Write Per Bit cycle is achieved by 
maintaining CAS high and WB/WE and DSF low at the 
falling edge of RAS. The mask data on the 
Wo/DQo~W15/DQ15 pins are latched into the write mask 
register at the falling edge of RAS. When the mask 
data is low. writing is inhibited into the RAM and the 
mask data is high, data is written into the RAM. 

The mask data is valid for only one cycle. Mask data 
must be provided in every write cycle that a masking 
operation is desired. eae 

The Early Write cycle is achieved by WB/WE low 
before CAS falling and the Late Write cycle is achieved 
by WB/WE low after CAS falling. During the Early or 
Late Write cycle, input data through Wo/DQo 
~W15/DQ15 must keep the set-up and hold time at the 
falling edge of CAS or WB/WE. 


if WBL/WEL and WBU/WEU is high at the falling edge 
of RAS, no masking operation is performed (see 
Figure1, 2). And if WBL/WEL is high during CAS low, 
write operation of lower byte do not perform and if 
WBU/WEU is high, write operation of upper byte do 
not execute. 
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| EARLY 


Wo/DQo 
~W7/DQ7 


Ws/DQs 











Wo/DQo 
~W7/DQ7 


Ws/DQs 
~Wi15/DQ15 





~Wi5/DQ15 








WRITE 


Mask Data Vaild Data-in 


Mask Data Vaild Data-in 





Lower Byte —~> Masked Early Write 
Upper Byte —~» Masked Early Write 
Valid Data-in —*> CAS Falling 











LATE WRITE 








Mask Data Vaild Data-in 


Mask Data Vaild Data-in 








Lower Byte -—> Masked Late Write 
Upper Byte -—~> Masked Late Write 
Valid Data-in —> WBX/WExX Falling Earlyer 








Figure 1. Byte Write and New Masked Write Cycle Example 1. (Early Write & Late Write) 


EARLY or LATE WRITE 


h 
LV 


LILA 
pai ea me sak 
 OQQQQQ000RKHRKROHKH 


aw aS 
Vaild Data-in 








Mask Data 


Mask Data Vaild Data-in 





If Early Write 

Lower Byte —— No Write 

Upper Byte ——> Masked Early Write 
Valid Data-in —- CAS Falling 


If Late Write 

Lower Byte —— No Write 

Upper Byte —— Masked Late Write 
Valid Data-in —- WBU/WEU Falling 


EARLY or LATE WRITE 


















Vaild Data-in 


OQQOOO, XK OOQQOS 


Vaild Data-in 













If Early Write 

Lower Byte —~ No write 
Upper Byte —— Early Write 
Valid Data-in —> CAS Falling 












If Late Write 
Lower Byte —— No write 

Upper Byte -—— Late Write 

Valid Data-in —+ WBU/WEU Falling 


Figure 2. Byte Write and New Masked Write Cycle Example 2. 
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DEVICE OPERATION continued) 


Load Mask Register(LMR) 

The Load Mask Register operation loads the data pre- 
sent on the Wi/DQi pins into the Mask Data Register at 
the falling edge of CAS or WB/WE. 

The LMR cycle is performed if DSF high, WB/WE high 
at the RAS falling edge and DSF low at the CAS falling 
edge. If an LMR is done, the KM4216C/V255 are set to 
old masked write mode. 


Old Masked Write Per Bit 
This mode is enabled through the Load Mask Register 


Power-u 
pacts J+ New Mask Mode 


New Masked 
|} ——CBRR——+}e— Write 


RAS 


CAS Nf NS 


WBUWEL XXXXXKXXXXKA ADD 
WBU/WEU 


DSF \ / \ 
wiDai ___)-——Hi-2~{_ 00K XK 
| é / 


Write Stored 


Stored = Mask Data 
Data Register Input 


Before 
(New Masked Write Example) 


(LMR) cycle. If an LMR is done, all Masked write are Old 
Masked Write Per Bit and the I/O mask data will be pro- 
vided by the Mask Data Register (See Figure 3.) 

The mask data is applied in the same manner as in 
New Masked write Per Bit mode. 

Mask Data Register's content is changed by the 
another LMR. To reset the device back to the New 
Masked write mode, CBRR (CBR refresh with option 
reset) cycle must be performed. After power-up, the 
KM4216C/V255 initializes in the New Masked write 
mode. 


Load Old Masked 
IK mask Register Write 


YOQOOK ROKK 


Mask Data Stored 
Register 


Write Stored 
Input Data 


Data 
Et 
(a 
0) 
0] 
Ei 
0) 
H 
[1 
EE 
0 
0 
4 
0) 
El 
[0] 


Before 
(Old Masked Write Example) 





Figure 3. New Masked Write Cycle and Old Masked Write Cycle Example 
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DEVICE OPERATION (continued) 


Load Color Register(LCR) 

A Load Color register cycle is performed by keeping 
DSF high on the both falling edges of RAS and CAS. 
Color data is loaded in the falling edge of CAS(early 
write) or WE(late write) via the Wo/DQo~w7/DQ7(Lower 
Byte), We/DQs~W15/DQ15 (Upper Byte) pins. This data 
is used in Block Write cycles and remains unchanged 
until the next Load Color Register Cycle. 


Block Write | 
In a Block write cycle 8 adjacent column locations can 
be written simultaneously with the same data, resulting 


in fast screen fills of the same color. 

First, the internal 16-bit Color Register must be loaded 
with the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into 8 
adjacent locations of the same row of each corre- 
sponding bit plane(16). This results in a total of of 128- 
bits being written in a single Block write cycle cam- 
pared to 16-bits in a normal write cycle. 

The Block write cycle is performed if DSF is low at the 
falling edge of RAS and high at the falling edge of CAS. 











8 9 10111213 14 15 





Ws/DQs~W15/DQ15 









































1 Row of 512 _ Column Mask I/O Mask 
RAS ~ \__ A2~Ao Lower | Upper Column Mask __| 
Wo/DQo~7 —_| Lower Block I/O Mask 000 | Wo/DQo | Ws/DQs fo 
We/DQs~15 | Upper Block I/O Mask 001 | W1/DQ1 | We/DQs | DQi=1 | Column 
Bhs oy 010 W2/DQ2 | W10/DQ10 Enable 
CAS” 
011 W3/DQ3_ | W11/DQ11 
Don't Care t+ 
100 W4/DQ4 | W12/DQ12 
Lower Block Column Select 
101 Ws/DQs | W13/DQ13} DQi=0 Column 
Ws/DQs~15 Upper Block Column Select 
110 We/DQs_ | W14/DQ14 Disable 
Figure 4. Block Write Scheme |_1 1.1 | W7/DQ7 | W15/DQ15 
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DEVICE OPERATION continued) 


Address Lines: The row address is latched on the 
falling edge of RAS. 

Since 8 columns are being written at a time, the mini- 
mum increment required for the column address is 
latched on the falling edge of CAS, the 3 LSBs, Ao, A1, 
and A2 are ignored and only bits (A3~As) are used to 
define the location of the first bit out of the eight to be 
written. 

Data Lines: On the falling edge of CAS, the data on 
the Wo/DQo~W15/DQ15 pins provide column mask 
data. That is, for each of the eight bits in all 16 -bits- 
planes, writing of Color Register contents can be inhib- 
ited. For example, if Wo/DQo=1 and W1/DQ1=0, then 
the Color Register contents will be written into the first 
bit out of the eight, but the second remains 


unchanged. Fig. 4 shows the correspondence of each 
data line to the column mask bits. 

A Masked Block Write cycle is identical to a New/old 
Masked Write-Per-bit cycle except that each of the 16- 
bit planes being masked is operating on 8 column 
locations instead of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. And 
DSF must be high on the falling edge of CAS. In new 
mask mode, Mask data is latched into the device via 
the Wo/DQo~W15/DQ15 pins on the falling edge of RAS 
and needs to be re-entered for every new RAS cycle. In 
old mask mode, I/O mask data will be provided by the 
Mask Data Register. 


8 Col. Memory Cell of A Row 


Column 
Mask Data 


Wo/DQo ~ 
Lower Byte 


W7/DQ7 


4M VRAM BW Timing (Early Write) 


WBUWEU 
DT/OE WQQQ TROL 


W1s/DQi15 Address 


Mask 


fotifoli{sfololi| 


~ Wis/DQis5 
Upper Byte 


4M VRAM BW Timing (Late Write) 


RY 
Address Address 


Mask 





Figure 5. Block Write Example and Timing 
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DEVICE OPERATIONS (Continued) 


Data Output 

The KM4216C/V255 has three state output buffer 
Controlled by DT/OE and CAS,RAS. If OT/OE is high 
when CAS and RAS low, the output state is in high 
impedance (High-z). In any cycle, the output goes low 
impedance state after tcLz of the first CAS falling edge. 
Invalid data may be present at the output duing the 
time after tcLz and the valid data appears at the output. 
The timing parameter trac, tcac and taa specify when 
the valid data will be present at the output. 


Refresh 

The data in the KM4216C/V255 is stored on a tiny 
capacitor within each memory cell. Due to leakage the 
data may leak off after a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM refreshes the 8192 bits selected by the row 
addresses or an on-chip refresh address counter. 
Either a burst refresh or distributed refresh may be 
used. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This 
cycle must be repeated for each of the 512 row 
address(Ao~As). 


CAS-Before-RAS Refresh: The KM4216C/V255 has 
CAS-before-RAS on-chip refresh capability that elimi- 
nates the need for external refresh addresses. If CAS is 
held low for the specified set up time (tcsR) before RAS 
goes low, the on-chip refresh circuitry is enabled. 

An internal refresh operatian occurs automatically. The 
refresh address is supplied by the on-chip refresh 
address counter which is then internally incremented 
in preparation for the next CAS-before-RAS refresh 
cycle. 

The KM4216C/V255 has 3 type CAS-before-RAS 
refresh operation ; CBRR, CBRN, CBRS 


CBRR (CBR Refresh with option reset) is set if DSF low 
at the RAS falling edge. This mode initiates to change 
from old masked write to new masked write cycle, and 
reset stop register to default valuse. 

CBRN (CBR refresh without reset) is set if DSF high 
when WBL/WEL and WBU/WEU is high at the falling 
edge of RAS and simply do only refresh operation. 
CRRS(CBR Refresh with stop register set) cycle is set 
if DSF high when WBL/WEL or WBU/WEU is low and 
this mode is to set stop register's value. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the 
output by extending the CAS active time and cycling 
RAS. The KM4216C/V255 hidden refresh cycle is actu- 
ally a CAS-beford-RAS refresh cycle within an extend- 
ed read cycle. The refresh row address is the provided 
by the on-chip refresh address counter. 


Self Refresh (Only KM4216C/V255F): The Self 
Refresh is CAS-before-RAS refresh to be used for 
longer periods of standby, such as a battery back-up. 
The initialization cycle of Self Refresh can be used by 
cycle named CBRN, CBRR, CBRS, If RAS is low more 
than 100s at the condition of CBR, Self Refresh func- 
tion is accomplished. In this state, the external refresh 
address do not need to supply additionally on-chip 
because the refresh counter on-chip gives that 
addresses needed to refresh. Please note that the end- 
ing point of Self Refresh is when RAS and CAS is high 
and tres of Self Refresh is the time requiring to com- 
plete the last refresh of Self Refresh. 


Other Refresh Methods : It is also possible to refresh 
the KM4216C/V255 by using read, write or read- 
modify-write cycles. Whenever a row is accessed, all 
the cells in that row are automatically refreshed. There 
are certain applications in which it might be advanta- 
geous to perform refresh in this manner but in general 
RAS-only or CAS-before-RAS refresh is the preferred 
method. 
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DEVICE OPERATIONS (continued) 


Table 1. Truth Table for Transfer Operation 
RAS Falling Edgd 


ems BTIOE | Wee] SF | SE | 









Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of DSF when RAS goes 
low is used to select between normal transfer and split 
transfer cycle. Each of the transfer cycle is described 
in the truth table for transfer operation. (Table 1). 


Read Transfer (RT) 

The Read Transfer operation is set if DT/OE is low, 
WB/WE is high, and DSF is low at the falling edge of 
RAS. The row address bits in the read transfer cycle 
indicate which sixteen 512 bit DRAM row portions are 
transferred to the sixteen SAM data register portions. 
The column address bits indicate the start address of 
the SAM Registers when SAM data read operation is 
performed. If MSB of column address is low during 
Read transfer operationn, the QSF state will be set low 
level and this indicates the start address of SAM regis- 
ter is present at lower half of SAM port. (if A8 is high, 
QSF will be high and means the start address is in 
upper half). Read Transfer may be accomplished in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". Note that the rising 
edge of DT/OE must be Synchronized with the rising 
edge of SC (tTsL/ttsp) to retain the continuity of Serial 
read data output. If the transfer does not have to be 
synchronized with SC, DT/OE may go high before CAS 
goes low and the actual data transfer will be timed 
internally. 


H L H L Read Transfer RAM—SAM 512 x 16 
H L H H Split Read Transfer RAM—SAM 256 x 16 


; *: Don't care 





Transfer 
Data Bit 


Transfer 
Direction 


Split Read Transfer (SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical timing restrictions (between SC, DT/OE, 
RAS and CAS) because the transfer has to occur at the 
first rising edge of DT/OE. 


The Split Read Transfer cycle eliminates the need for 
this critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. Since 
transfer timing is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 


A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of 
QSF. A Split Read Transfer cycle is initiated by keeping 
DSF and WB/WE high and DT/OE low at the falling 
edge of RAS. 
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DEVICE OPERATIONS (Continued) 


Address: The row address is latched in the falling edge 
of RAS. The column address defined by (Ao~A7)defines 
the starting address of the SAM port from which data 
will begin shifting out. column addrress pin As is a 
"Don't care". 


The QSF pin indicates which SAM half is shifting out 
serial data (0=Lower, 1= Upper). A split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter reach- 
es a split SAM boundary (e.g.255th or 511th bit). 
Example of SRT applications are shown in Fig.6 
through Fig. 9 

The normal usage of Split Read Transfer cycle is 
described in Fig.6. When Read Transfer is executed, 
data from X1 row address is fully transferred to the 
SAM port and Serial Read is started from 0 (Tap 


address). If SRT is performed while data is being serial- 
ly read from lower half SAM, data from X2 row address 
is transferred to upper half SAM. The Tap address of 
SRT is loaded after the boundary location of lower half 
SAM(255th SC) is accessed and the QSF state is 
changed into high level at the rising edge of 255th SC. 
Note that in this case "256+Yo" Tap address instead of 
"Yo" is loaded. 

The another example of SRT cycle is described in Fig.7 
When Serial Read is performed after executing RT and 
SRT in succession, the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is com- 
pleted. Fig. 8 and 10 are the exanple of abnormal SR 
cycle. 





X1 X2 X3 X4 X1 X2 X3 X4 














IN TT ee 





| X1 X2 X3 X4 


| 
| 
| 
| 
| 
| 
| 
| 











RAM | RAM SAM 
Upper SAM : Upper SAM : 
X1 Row Data Full Transfer Half Transfer (X2 Row Data) | Serial Read (X2 Row Data) 
Lower SAM : Lower SAM : 
Serial Read (X1 Row Data) Half Transfer (<2 Row Data) i 





Figure 6. Split Read Transfer Normal Usage (Case1) 
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DEVICE OPERATIONS (continued) 


If SRT1 and SRT2 are performed in succession before 
accessing the boundary like Fig.8, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so 
that data followed by SRT2 will be remain in the upper 
half SAM. The Serial Read after lower boundary 255th 
SC is started from the starting address given by SRT2 
cycle. The Fig. 9 indicates that SRT cycle is not per- 
formed until Serial Read is completed to the boundary 





X1 Row Data Full Transfer 





| | 
| 
| | r | 256 256 
| 511 511 
| [en luge. SAM : 
| Upper SAM : | Upper SAM : | Serial Read 
| _ Half Transfer (Xe Row Data) | No Operation | (X2 Row Data) 
| Lower SAM: ; Lower SAM : Lower SAM : 
No Operation Serial Read (X1Row Data) No Operation 
__| 


511, therefore accessed data from 0 address corre- 
sponds to the old data transferred by RT. Note that 
there is not allowed period of SRT cycle. Since a SRT 
cycle must be ended before tsTH and started after tsts, 
a split transfer is not allowed during tstH+ tsts(See 
Figure 10.) 

A split Read Transfer does not change the direction of 
the SAM I/O port. 





256+Y0 








| 
| 


| 
| 0 | 0 
ae ! 
255 | 255 
| 
| 








Figure 7. Split Read Transfer Normal Usage (Case 2) 
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RAS RT SRT1 SRT2 


RAM SAM 
X1 Row Data Full Transfer 








X1 Row Data Full Transfer 





— 





RAM SAM 
Upper SAM : 
Half Transfer (X2 Row ) 
Lower SAM : 


Serial Read (X1 Row) 





0 
=> 
255 
256 


511 
RAM SAM 
Upper SAM : 
Half Transfer (X3 Row ) 
Lower SAM : 
Serial Read (X1 Row ) 


255 
256 


i 
511 


| 

| 

: ial 

| 

SAM 

| Upper SAM : 

| Serial Read 

| (x3 Row ) 

| Lower SAM : 
No Operation 








Figure 8. Split Read Transfer Abnormal Usage (Case 1) 





Upper SAM : 

Half Transfer (X2 Row ) 
Lower SAM : 

Serial Read (X1 Row ) 


| 
| 
| [| 255 
256 
| Ei > 
| 511 
| SAM 
| Upper SAM :. 
| Serial Read (X3 Row) 
| 


Lower SAM : 
No Operation 











255 
256 


511 
SAM 


| Upper SAM : 

| No Operation 

| Lower SAM : 
Serial Read 
(X1 Row) 


| 
| 
I acd 
- 





Figure 9. Split Read Transfer Abnormal Usage (Case 2) 
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{STH | tsTs 


Not 


Allowed Period Allowed Period 


Allowed Period 


| tSTH tsTs | 


Not 


Allowed Period Allowed Period 





Figure 10. Split Transfer Cycle Limitation Period 


Programmable Split SAM 


In split SAM mode, SAM is divided into the lower half 
and the upper half. 

After the last address of each half SAM(255 or 511) is 
accessed, the access will be changed one half of the 
SAM to the other half (at the loaded TAP address). 

This last address is called Stop Point. 

The KM4216C/V255 offers user-programmable Stop 
Point. The Stop Points and size of the resulting parti- 
tions are shown in Table 2. The Stop Points and size of 
the resulting partitions are shown in Table 2. The Stop 
Points are set by performing CBRS cycle. The CBRS 
cycle's condition is WBL/WEL or WBU/WEU low, DSF 
high at the falling edge of RAS in CBR cycle and the 
Stop Point is determined by row address. entering at 
this time. 

The Stop Point will not become valid until a SRT cycle 
is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. 

In Figure 11. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary (383), the access will jump to the TAP 
address(70) of the next half. Otherwise, the axxess will 
continue in the same half until a SRT occurs or the 
SAM half boundary (255, 511). 

Note that the Stop Point may be changed at any time 
by performing another CBRS, and new Stop Point will 


not be valid until a SRT is performed. To reset Stop 
Point, CBRR cycle must be performed. DBRR is a CBR 
cycle with DSF low at the falling edge of RAS. The 
CBRR wil take effect immediately; it does not require a 
SRT to become active valid. 


Table 2. Stop Point Setting Address 


Stop Register= Store Address of Serial Access 






Use on the Split Transter Cycle 
Stop Pointer Set —- CBRS Cycle 









Number Stop Point Setting Address 





























































of Stop | Partition ——- 7a 
Points/Half| glia As| Aa| A3-Ao 
1 | (4256) x2 apatal a | x 
2 (2x 128) x2 o| 1/ 1/1 4 
4 | 4x64) x2 of of 1 af ox | 
8 (8x32) x2 0 0 X _| 
(16 x 16) x2 














*Other Case=Inhibit 
X=Don't Care 





264 


PRELIMINARY 
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 





DEVICE OPERATIONS (Continued) 





CBRS RT SRT No Split Transfer 


CAS hd sy 
(001111111) = 2 Stop Point / Half 


Ao ~ As OOO Ne OOOO 


B L 
seis — 
DT/IOE QOQQOOM%™! 

















fa | —— 
DSF 
SP 
a VU 
ae Previous Value (351\ 352 - ~Yia7\ 20 20) 














QSF | | 


Start Addr. 


(351) 
0 70 127 255 256 383.455 511 








Tap = 70 
Tap = 455 

















Figure 11. Programmable Split SAM operation 
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TIMING DIAGRAMS 
READ CYCLE 
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FAST PAGE MODE READ CYCLE 
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Truth Table for Write Cycle(1) 


CAS \_ 






CAS \_Or WBL(U)/WEL(U) 

























*4 *3 *4 *5 
FUNCTION 
WBL/WEL Wi/DQi (3) DSF Wi/DQi 
(WBU/WEU) (New Mask) 






Write Data 
Masked Write Data 
Column Mask 
Column Mask 
Write Mask Data 
Color Data 


Normal write 
Masked Write 

Block Write (No I/O Mask) (4) 
Masked Block Write (4) 

Load Mask Data Register (2) 
Load Color Register 


x 
Write Mask 
x 
Write Mask 
x 

























x 


Note: ; 

(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and “5 for the write cycle timing dia- 
gram on the following pages 

(2) Old Mask data load 

(3) Function table for Old Mask and New Mask 


zr *3 
oe WBL/WEL | WBU/WEU |  wi/D@i 
















Write using mask register data 
(Old Mask Data) 


ns 
we 
rps 


















LMR 
Cycle 1 1 Non Masked Write 
Executed 0 0 Write Write using New Mask Data 
No 0 1 Mask Wi/DQi=0 Write Disable 
1 0 Wi/DQi=1 Write Enable 
1 1 Non Masked Write 


x : Don't Care 


(4) Function Table for Block Write Column Mask 


Column 
Address 


A2 A1 AO 













Lower Byte Upper Byte Wi/DQi=0 Wi/DQi=1 





Wo/DQo We/DQs 
w1/DQ1 We/DQ9g 


W2/DQz2 W10/DQi0 Color Register Data 
Ws3/DQ3 W11/DQ11 No Change the are Write to the 
W4/DQ4 W12/DQ12 Internal Data Corresponding Column 
Ws/DQs5 W13/DQ13 Address Location 
We/DQs W14/DQ14 

W7/DQ7 ~ Wi5/DQ15 
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EARLY WRITE CYCLE 


tac 


tras tre 


RAS 


CAS 


Ao-Ag 
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fe ROO XXX 
wonne ve XK 32 ROO OOOO 
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L—outT eee -..”_”_=—aaaaasaaeee————= Open 


KY Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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LATE WRITE CYCLE 


RAS 


CAS 


Ao-As 


tac 


tras tap 
ViH — 
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Note : In Block write cycle, only column address A3~As are used. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 


tRwc 
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tRwo tow 
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wun — 3 KO " RXXXXEXKKKN 
te —t 
—— VIH— A 
DT/OE Vii — 
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Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE EARLY WRITE CYCLE 
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Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE 
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Note : in Block write cycle, only column address A3~As are used. 
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RAS ONLY REFRESH CYCLE 
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Wm BARA Row anoness KORO RR ass WRN 





Vie X XX Ls YW aan WX XXQOOK XX IJV, XX XX {V5 


pees ae OOOO OOO OOM 
Vv — VVV VV = eee xs, iis LP \/N\/N\/ 
oe | AY | QR | vy 
tRFH 
Ky 





Loo 


Wo/DQo Vou — eee pEN 
~Wi5/DQ15 Vor — 


KY DON'T CARE 


ea - 
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HIDDEN REFRESH CYCLE 





a tras—————~| 
Vin 


Ye mia 
CAS ae 
vi — trap 


a 
a see oe 


CR 


| 


Be) 
>| 
an 


a a 
Fe Rea 












a 


Ea 


peo ere nan ALE 

oe Me Od RY 
_— pecan se 

ce TIN | ORR 
‘ toFF(CAS 

ne 
torr teac 
son YT oF 


RY Don't Care 
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CAS BEFORE RAS REFRESH CYCLE 


tac 
t 
RP inp 
— Vin tRas 
; RAS 


aa 
1 AXA 8 ROO OO AO 


m0 oe AAI 


mre XXX) 


TR XR XR ERX KRHHE 
aad as 
SR NNN) RN CHNNNEMNNUN ONO NUNE 


=a 
Wo/DQo~ VOH- 


Wi5/DQ1s.  Vo_— ) open 


ROI Don't Care 


eet 
a 
= 
= 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 


FUNCTION CODE EeSy SES 
2 i a 













GAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) 











CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) 
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) 











CBRR X 0 Xx 
CBRS 0 1 STOP Address 
CBRN 4 1 x 


PRELIMINARY 
KM4216C255/L/F, KM4216V255/L/F CMOS VIDEO RAM 





CAS-BEFORE-RAS SELF REFRESH CYCLE 


tRP tres 
tRASS 
i Viq — 
RAS 
Vit — 
tRPC 
tcsR tRPC 


tcHs 
ViH — 


Vir — 


CAS 
torr 


Wo/DQo Vou — 
~W15/DQ15 Vo. — 


KX) Don’t Care 


*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE 





an “ 
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Cc S-BEFORE-RAS REFRESH COUNTER TEST CYCLE 








Vin tras 


tesr topr t 
tour RSH 
er Pi oe { / 
Vii — 


DI 
> 
on 

< 

= 
| 






, tFSR, ree |__| 
tasc 
pone TOD al OKI 
ee  ilcorumn annressH RY IR OOONG 


Vi 


POOKY 






taRH 
taa 










READ CYCLE a tat 
—, Vin — YAS YY YYYYIYPYJYYY PY BR AAAS/Y 
Vin = DALAPPAALAPLARPAA A AAA PAAR AASV RPDARA,AAAAL,AAS/ 
woe, “2 OC aonon 
| i 
WRITE CYCLE twsR fill 


ah ee | 
a H—- XYXYYYYy XXX XX XKYA YYYYYYYYYVVY Y¥V VY YY ¥ 
WeumeD v. — SNOY oe eGOOQONOE TL LOWY 
Vin — YYYVY ¥ VY YY YYY VV VV VY VY VY YY YYY VAY YA ALY SY AAAS AAAAS/ YYYYY YY YX YYYY 
vn DOO 


OAS 


DTIOE 
wince Yo ~ BRRRRA eeu a 
We OES Ronan] 
READ-MODIFY-WRITE CYCLE 


twsr\l |tRWH | 


(aaa Ke 
WRALAVET Vin — TOIT) TYYV YX MY 


AN 
ay ee | ton 
teu ia 
Vv ee 
Wo/DQo OH 1 C4 
awe 


~W15/DQ15 | Vo, 


(IVININAS LYNN 







tawe 





twe 


ts | | tMn VALID DATA-OUT . 
Vin — VY VV SO AY AN AY AN AW AN AN AN AN AW AY AW AW AW OW AANA AN AY FAY AN AN AN AY AN AW AY ON ANT AW 
OR city FRONT citric POSOOOLOON 


Vii — A Q 
RY DON'T CARE 


ELErTRONire 
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READ TRANSFER CYCLE 








RAS 

















| aac | taco trs 
V = tons 
mT \\ ae 
_— trap |. trac 
tasr trax [_tasc i 
Vin — YY ¥ pow m™ YYW VYVWVWY{WYW#VY#YWWW®¥J¥V®V®P®PPVYD 
tote OOM Riess _ ie sa stan aooness DRI YD 
Ao-As: TAP 


twsr tawH 


= RVI VV VVVYVY YYY VY W VY YY YY YY 
TEED vy, — XV CS 
j_¥ trp 


———ttp 





tris tron 




















—— Vn \ VVYYVYY VY VVYVY YY VY VP IVVVVWVVVVVV VV VV VV 

iE aN GENS KY 
tasco ——}+| 

Va = Vy uals 1, WIV VV VV VV ¥ VV VV VW VY VW YY VV VV VY 

or OM KKK RK KK 
Wubeie ve Ht - = 





tsrs tsce tsc tscp 
Aa 


Vv pen 
sc INHIBIT RISING TRANSIENT = 
Vio 


tsca 
= tSOH™ 


Vou — 
a 


tcap 








trad 


Vou _ 
QSF 4 TAP MSB (A8) 


Vor — 
Note: SE=Vi_ KY Don't Care 


an | 





KM4216C255/L/F, 
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REAL TIME READ TRANSFER CYCLE 





Viq 


| 


D 
Pa 
n 


vit = torP 


XXXX 


L —Q 


< 





WBUWEL Vin — , 
WEUED v, KAY 


DA 








Wo/DQo VoH — 


~Wi5/DQ15 VoL — ) 


ViH — 
Vii — 


sc 


ADDRESS J 
tRWH Ao-Ag: TAP 
eel taTH 






tac 
tras tap 


tCSH 
tRcD tRSH 


eG 0 Seniees 


— Var 
Ape Vid XKXKK) ( are 7 (YX 
d x XK 
| 


NORA KKK 








tTRP 





ose YM ele ea: | Neate 


YOY 


EVA AAA/S VYYYVYVYY AAAS YVVV YY 
mo ORY 


XX 


x SESS 


Xx LN XXX KKK WVVVN 


tscc tscc 


t tscp TTSL trsD t t 
‘SC S SCP tsc SCP 
tsou tsou 


VoH — 
SQo~SQ15 Voi = Valid Data-Out XJ Valid Data-Out Valid Data-Out 1 Valid Data-Out JX] Valid Data-Out 9 


VoH - 
QSF 
Vo. ~ 


Previous Row Data New Row Data 
| 
1 


( TAP MSB (Ag) 


Note: SE=ViL 


KY Don't Care 
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SPLIT READ TRANSFER CYCLE 




















b— tac 
a all aa AV 
Me RRR RY : ao OKO 
tone ASRS A NN ates ROX Rodan DANSE ANAK 
pete cle Taw Ag: Don't Care 
eS OY || 





CIT MELEE NUIAIUUAIOIIennnnnnensnnniytn 
tsts-——~| ald Ce 


mcr SOS eee RSS RSS SSSI 


DT/OE 








n n+1 P+256 
(255) (n+256)  (n+257) (P) 


Sc 


VOoH — 610 





Low SAM 0~255 
Upper SAM 256~511 


Note: SE=Vj. a KX Dont’ Care 
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SERIAL READ CYCLE (SE= Vi) 





«Ty eT 
SQo~SQis c = GATA-OUT -QUT T Baek cule 





n-2 n-1 n n+1 n+2 


Note: SE=Vi. 


SERIAL READ CYCLE (SE Controlled Outputs) 























— Vin 
RAS 
Vii = 
— Vn — YY YY VY XVYYY YX XY YY YY VX VV XZ 
rE — OOOO 
Vin — 
sc vy 8 n-2 n-1 n n+1 n+2 
i - ee Eas ee 
tscp tscp | bS tscp tscp tscp 
— Vin — 
SE 
Veo — 
Vow — L 
SQo0~SQi15 DATA-OUT 






VALID 
DATA-OUT 
n+1 
KOO Don’t Care 
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PACKAGE DIMENSIONS 
64 Pin Plastic Shrink Small Out Line Package 


Units: Millimeters 


0.45 








| 0.565 | 0.30 0.75 
0.665 0.40 0.85 


70(64) Pin Plastic Thin Small Out Line Package (Type II Forward) 





| 0.695TYP 
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KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM 
256K x 16 Bit CMOS Video RAM 
FEATURES GENERAL DESCRIPTION 


¢ Dual port Architecture 
256K x16 bits RAM port 
512 x16 bits SAM port 

¢ Performance range: 


Parameter Speed 


RAM access time (tRAC) 








RAM access time (tcac) 








RAM cycle time (tRc) 


RAM page | KM4216C256 
cycle (tupc) | KM4216V256 


SAM access time(tsca) 






















SAM cycle time (tscc) 
RAM active| KM4216C256 
current KM4216V256 
SAM active | KM4216C256 
current KM4216V256 





— 


120mA | 110mA 
110mA 
50mA 


































* Fast Page Mode with Extended Data out 

« RAM Read, Write, Read-Modify-Write 

« Serial Read (SR) 

¢ Read / Real time read transfer (RT, RRT) 

¢ Split Read Transfer with Stop Operation (SRT) 

* Byte/Word Write Operation 

¢ 8 Column Block Write (BW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

« CAS-before-RAS, RAS-only and Hidden Refresh 

« Common Data I/O Using three state RAM Output 
control 

* All Inputs and Outputs TTL Compatible 

¢ Refresh: 512 Cycle/8ms 

* Single + 5V+10% Supply Voltage (KM4216C256) 

* Single + 3.3V+10% Supply Voltage (KM4216V256) 

* Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch) 

* Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch) 
(Forward and Reverse Type) 


« Device Options 
-. Low Power Dissipation 


¢ Part Marking 


Extended CBR Refresh (64ms) L 
-. Low Low Power Dissipation 
Self Refresh (128ms) F 


¢ Low Vec(3.3V) Part Name: KM4216V256 


The Samsung KM4216C/V256 is a CMOS 256K x 16 bit 
Dual Port DRAM. It consists of a 256K x16 dynamic 
random access memory (RAM) port and 512 x 16 static 
serial access memory (SAM) port. The RAM and SAM 
ports operate asynchronously except during data trans- 
fer between the ports. 


The RAM array consists of 512 bit rows of 8192 bits. 

It operates like a conventional 256K x 16 CMOS DRAM. 
The RAM port has a write per bit mask capability. 

Data may be written with New and Old Mask. The RAM 
port has a Fast Page mode access with Extended Data 
out, Byte/word write operation and Block Write capabil- 
ities. 


The SAM port consists of sixteen 512 bit high speed 
shift registers that are connected to the RAM array 
through a 8192 bit data transfer gate The SAM port has _ 
serial read capability. 


Data may be internally transferred from the RAM to 
SAM ports using read, and programmable (Stop 
Register) Split Transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM4216C/V256 supports RAS-only, 
Hidden, and CAS-before-RAS refresh for the RAM port. 
The SAM port does not require refresh. 


All inputs and I/O's are TTL level compatible. All 
address lines and data inputs are latched on chip to 
simplify system design. The outputs are unlatched to 
allow greater system flexibility. 


Pin Function 


Serial Clock 

Serial Data Output 

Data Transfer/Output Enable 

Write Per Bit/Write Enable 

(Lower /Upper) 

Row Address Strobe 
Column Address Strobe 

Tata Write Mask/Input/Output 
































Serial Enable 











Address Inputs 





Voc |KM4216C256 


Special Function Control 





Power (+5V) 





|KM4216V256 





Power (+3.3V) 











Ground 














Special Flag Out 








No Connection 





asad 
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PIN CONFIGURATION cop views) 
+ KM4216C/V256G/GL/GF 


VSS 
$aQo 
w0/DQO 
sai 
w1/0Q1 
voc 
SQ2 
Ww2/DQ2 
$Q3 
W3/DQ3 
VSS 
SQ4 
W4/DQ4 
SQ5 


W5/DQ5 
VCC 

SQ6 
W6/DQ6 
SQ7 
W7/0Q7 
VSS 
WELWEL 
WEUAWEU 
RAS 

A8& 

A7 

AG 

AS 

A4 

voc 


FORWARD 





Sc 
SE 
VSS 
SQ15 
W15/DQ15 
SQi14 
W14/DQ14 
vec 
SQ13 
W13/DQ13 
$Q12 
W12/DQ12 
VSS 
Sai 
W11/0Q11 
SQio 


W10/DQ10 
vcc 
sag 
w9/DQ9 
SQ8 
W8/DQ8 
VSS 
DSF 

NC 

CAS 
QSF 

AO 

Al 

A2 

A3 

VSS 





vss 
$Q15 
W15/DQ15 
SQt4 
w14/DQ14 
vcc 

SQ13 
W13/DQ13 
$aQt2 
W12/DQ12 
vss 

satt 
W11/DQ11 
$Q10 
W10/DQ10 
vec 

sag 
w9/DQ9 
sas 
w8/DQ8 : 
vss 

DSF 

NC 

CAS 

QSF 

AQ 

AI 

A2 

A3 

vss 


* KM4216C/V256R/RL/RF 


$Qii 
W11/DQ11 
$Q10 


REVERSE 


W10/DQ10 
vcC 

$Qg 
Ww9/DQ9 
SQs 
W8/DQ8 








VCC 
DT/OE 
VSS 
Sao 
W0/DQ0 
sai 
w1/DQ1 
VCC 
S$Q2 
w2/DQ2 
$aQ3 
W3/DQ3 
VSS 
sa4 
W4/DQ4 
SQ5 


W5/DQ5 
VCC 

SQ6 
W6/DQ6 
SQ7 
w7/0Q7 
VSS 
WBUWEL 
WBU/WEU 
RAS 

A8 

AT 

AG 

AS 

A4 


vcc 
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FUNCTIONAL BLOCK DIAGRAM 


z 
Uv 
Cc 
| 
c 
Wo/DQo a COLOR BLOCK 
m REGISTER WRITE 
(16 BIT) CONTROL 
' ie) 
2 a 
W15/DQ15 z OLD MASK NEW MASK WRITE ce 
= (16 BIT) (16 BIT) CONTROL a 
c 0 mn 
es) 
a 5 
m im 
Bs) 
RAS P TRANSFER CONTROL 
CAS = 
DT/OE 5 
WBL/WEL a) g ‘ 
WBU/WEU Z = i 
DSF os S fe} 
a U m 
SC ,e) m D 
aaa D Bs) 
SE 512x512x16 


CELL ARRAY 


QO 
(e) 
= 
Cc 
= 
2 
Oo 
m 
OQ 
fe) 
gO 
m 
D 


Y3MO71 WVS 
¥3aqd0034d 
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KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM 



























































FUNCTION TRUTH TABLE 
Mnemonic RAS 4 CAS {| Address DQi Input Register 
Code |CAS| DT/OE| WE| DsF} DSF | RAS | CAS| RAS! CAS/WE | Mask | Color fda 
CBRS 0 x 0 1 = Stop - x 7 - - CBR Refresh/ Stop 
(Note 1.3) (Note4) (No reset) 
CBRN 0 x 1 1 - x - x 7 - - CBR Refresh 
(Note 1) | (No reset) 
CBRR 0 x x 0 : x - x 7 - - CBR Refresh 
(Note 1) silts Me (Option reset) 
ROR 1 1 | x ae = ROW - x 7 - - RAS-only Refresh 
RT 4 0 4 0 x ROW | Tap x x - - Read Transfer 
SRT 1 0 1 1 x ROW | Tap x in Se a Split Read Transfer 
RWM 1 1 0 0 0 T Row Col. | WMi Data Use - Masked write 
(New/Old Mask) 
BWM 1 1 Oo] 0 1 ROW | Col. | WMi | Column Use Use | Masked Block Write 
| Mask (New/Old Mask) 
RW a ae rae]; Wall 20 | Row | co. | x | Data ‘ - | Read or Write 
(Note6) 
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write 
Mask 
LMR 1 1 1 1 0 ROW] x x WMi Load - | Load (Old) Mask 
(Note 2) (Note7) (Notes) | Register set Cycle 
LCR 1/1 1 ei, A ROW] x x Color Load | Load Color Register 
(Note?) 



































X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15) 
RAS only refresh does not reset Stop or LMR functions. 


Notes: 

(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either 
CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options. 

(2) After LMR cycle, RWM and BWM use old mask. (Use CBRR reset to new mask, use CBRS or CBRN to perform CAS- 
before-RAS refresh while using Old mask) 

(3) After CBRS Cycle, SRT use STOP Register as a boundary address. 

(4) Stop defines the column on which shift out moves to the other half of the SAM. 

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle. 

(6) In the case of read cycle, DSF is don't care 

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired. 
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ABSOLUTE MAXIMUM RATINGS* 


























Rating 
Item Unit 
Symbol KM4216C256 KM4216V256 
Voltage on Any Pin Relative to Vss Vin, Vout -1to +7.0 -0.5 to Vec+0.5 Vv 
Voltage on Supply Relative to Vss Vcc -1to +7.0 -0.5 to +4.6 Vv 
Storage Temperature Tstg -55 to + 150 55 to +150 °C 
4 

Power Dissipation Pp 1 0.6 Ww 
Short Circuit Output Current los 50 50 mA 











* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


See acs 














































INPUT/OUTPUT CURRENT Recommended operating conditions unless otherwise noted.) 





KM4216C256 KM4216V256 
Item Symbol T Unit 
Min Typ Max Min Typ Max 
Supply Voltage Vcc 45 5.0 5.5 3.0 3.3 3.6 V 
Ground Vss 0 0 0 | 0 0 0 V 
Input High Voltage VIH 2.4 - Voec+1V 2.0 Voc+0.3 Vv i 
Input Low Voltage VIL -1.0 - 0.8 -0.3 0.8 V 





























Note) *1 : KM4216V256 


CAPACITANCE (cc=5v, f=1MHz, Ta=25° C) 











Item Symbol Min Max Unit 
Input Leakage Current (Any Input 0<Vin<Vcc+0.5(0.3*1) 
all other pins not under test=0 volts). IL “10 10 HA 
Output Leakage Current (Data out is disabled, 2 
OV < Vout < Vcc) lou ie 10 HA 
i= r 
Output High Voltage Level VOH 2.4 - V 
(RAM loH=-2mA, SAM loH=-2mA) 
+ 
Output Low Voltage Level VoL - 0.4 Vv 
(RAM lot=2mA, SAM loL=2mA) 












































el 
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Item Symbol Min Max Unit © 
Input Capacitance (Ao~As) CIN1 2 6 pF 
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) Cin2 2 7 pF 
Input/Output Capacitance (Wo/DQo~W15/DQ15) | Cpa 2 7 pF 
Output Capacitance (SQo~SQ15, QSF) Csa 2 7 pF 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless other wise noted) 





















































KM4216C256 KM4216V256 
Parameter (RAM Port) SAM port | Symbol 6 7 ele) oe 1S Unit 

Operating Current*1 | Standby*4 | Icc1 120 | -110 ; 100 | 110 100 | 90 | mA 
(RAS and CAS cycling @ trc=min) | Active Icc1iA 160 145 [ 130 140 125 | 110 | mA 
Stanaby CumeOE ee yslandby:s Icc2 10 10 | 10 | 10 | 10 | 10 mA 
(RAS, CAS, DTYOE, WB/WE=VIH Active Icc2A 50 45 40 | 40 35 30 mA 
DSF=VIL) Standby*4| IcceC*2 ;| 200 | 200 | 200 | 200 | 200 | 200 LA 

| Standby"4| Icc2C*3 | 150 [ 150 | 150,| 150 | 150 | 150 | uA 
RAS Only Refresh Current*1 | Standby*4 Icc3 120 110 | 100 [ 110 100 | 90 | mA 
(CAS-VIH, RAS cycling @trc=min al! Active | Icc3A 160 145 130 140 125 110 mA 
expoged Fest Page Mode Current*1 | Standby*4 Icc4 110 100 90 100 | 90 i 80 [ mA 
Mee pas Gyciing @tPc=min a Active Icc4A 150 | 135 | 120 130 115 110 mA 
CAS Before-RAS Refresh Current*1 | Standby*4| Iccs 120 110 100 110 100 90 mA 
(RAS and CAS Cycling @trc=min [ Active { IccsA 160 | 145 i 130 140 125 110 mA | 
Data Transfer Current *1 Standby*4/  Icce 140 130 ; 120 130 120 110 mA 
(RAS and CAS Cycling @trc=min) Active IcceA 180 | 165 | 150 | 160 | 145 | 130 mA 
Block Write Cycle Current *1 Standby*4|  Icc7 120 | 110 | 100} 110 | 100 90 mA 
(RAS and CAS Cycling @trc=min) Active Icc7A 160 | 145 | 130 | 140 | 125 | 110 | mA 
Color Register Load Current “1 Standby*4|  Iccs 110 90 80 90 80 70 mA 
(RAS and CAS Cycling @trc=min) Active locsA 140 | 125°'| 110 | 120 | 105 | 90 mA 
Battery Back Up Current *2 7 | | alia 
CAS=CAS Before RAS Refresh 
Cycling or <VIL Standby*4;  Iccg 300 | 300 ; 300 | 300 | 300 | 300 HA 
RAS=tras(min) to 14s 
tRc=125 us (64ms for 512 rows) 
DT/OE, WB/WE, DSF >Vin or< VIL 

4 } +— {__ + +—~ ~ 

Self Refresh Current *3 - “| 
RAS,CAS <0.2V(128ms for 512 rows) 
DT/OE, WB/WE, DSF>Vcc-0.2V | Standby*4| Iccto 250 | 250 | 250 | 250 | 250 | 250 | uA 
or<0.2V 
DQO0~15=Vcc-0.2V, 0.2V or OPEN 





























Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the 
output open, Icc is specified as average current. 
In Icc1, Iccs, Icce, Icc7, Iccs, adress transition should be changed only once while RAS=VIL. 
In Icc4, Address transition should be changed only once while CAS=VIH 
*2 KM4216C/V256L only: ViH=>Vcc-0.2V, ViL<0.2V 
*3 KM4216C256F only : ViH >Vcc -0.2V, ViL<0.2V < 
*4 SAM standby condition : SE>Vin, SC< Vit or >ViH 
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AC CHARACTERISTICS 'c<ta<70'c, KM4216C256 : Voc=5.0V+10%, KM4216V256 : 3.3V+10%,) 


are ee 





Random read or write cycle time 


Read-modify-write cycle time 





Hyper page cycle time 





Hyper page read-modify-write cycle time 80 


Access time from RAS 








eee | 





110 
one 185 
= 











Access time from CAS 

















Access time from column address 








Access time from CAS precharge a Be 


CAS to output in Low-Z 


tCLz 3 








Output buffer turn-off delay tOFF 0 





Transition time(rise and fall) 


tT 2 





RAS precharge time 








RAS pulse width 


RAS pulse width (Hyper page mode) tRASP al 100K 






































































































































RAS hold time tRSH ccmeel ec eae) 
CAS hold time tow | 45] | 55] 
CAS pulse width tCaS | 15) 10K us 10K = 10K |—~ us 
| 10] 10 12 ns | 16 
RAS to CAS delay time tROD | 20] 45 | 20 50 | 20 60 | ns 5 
RAS to column address delay time tRAD 30 | 1 5 35; 15 ie 40 ns | 1 i 
| CAS to RAS precharge time _ tCRP 5 5 5 ns | 
CAS precharge time(C-B-R counter test cycle) | tcpr 7 25| [0] ns | 
CAS precharge time (Hyper page mode) tcp i 10) iz 10 He ns | 
Output hold time from CAS tDoH es [5 T ns | _| 
Row address set-up time tasR al aie o| L ns i 4 
Row address hold time _| tRAH __| 10 Ir L 10 —_| ns _ | 
Column address set-up time |_tasc | 0 | 0 ns a 
Column address hold time tCAH =| 12| ea 15| lr ns_| : 
Column address to RAS lead time ie 35] 40 | 7 ns | 
| Read command set-up time ___| tres 0 x O| { 0; | ns i 
| Read command hold referenced to CAS __| tRCH 0 al 0} + OF ss 9 | 
Read command hold referenced to RAS tRRH 0 0 ie 0 | ns 9 
| Output buffer turn off delay from WBX/WEX twez 0 15| 0 15/ 0 15 | ns 7 
Write command pulse width twpz ak 10| ie 10! ns 7 
Write command hold time oc a 10] me 1 5| ns 
Write command pulse width “| 40 15 ns 
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AC CHARACTERISTICS (Continued) 




















































































































-6 -7 -8 
Paramet bol Ge ay 1 Unit | Notes 
ttle oe Min| Max Min| Max Min; Max m 7 
Write command to RAS lead time tRWL _L 20 | | ns 
| Write command to CAS lead time | town 20 _|_ns | | 
Data set-up time } tos o| ns 7 10 
Data hold time tDH 15 ns 10 
Le +t + 0 
Write command set-up time twcs 0 _[_uns fe 8 
| CAS to WE delay tCwD 45 | ns 8 
Bae Ie im cere en | 
boon to WE delay | tRwo 105 | hs ns 4 8 | 
Column address to WE delay time tawD 60|_ |__ns 8 | 
| CAS set-up time (C-B-R refresh) tCsR ih, 49 {_ns | 
| CAS hold time (C-B-R refresh) tCHR* {10 ns | | 
— f= 
| RAS precharge to CAS hold time tRPC 10 | [ns | 
ae — t 1 — 
| RAS hold time referenced to OE tROH 20 | ns 
/ / 
| Access time from output enable Si tOEA 20 1, 20 | ns 
Beal enable to data input ee: _| toe ie 15 ts [ns i | 
Output Buffer turn-off delay from OE toEz 15 0 15 | ns 7 
Output enable command hold time toEH 15 ns 
Data to CAS delay ee | sO | = 2s SOY ey renee |e 
Data to output enable delay t0zo | o| O| 0 ns 
Refresh period (512 cycle) tREF | | 8 8 | ms 
WE set-up time | twsr [0 ns 
WB hota t is =| 
WB hold time | tRWH 15 ns 
| DSF set-up time referenced to RAS _| tFSR | 0} ns 
DSF hold time referenced to RAS tRFH 15 | ns [ 
DSF set-up time referenced to CAS tFsc 0 ns 4 _| 
| a jes 
DSF hold time referenced to CAS tCFH 15 ns 
: Vee a | 
Write per bit mask data set-up time tms 0 | ns 
Write per bit mask data hold time tMH pe 15 | ns | 
RAS pulse width (C-B-R self refresh) a tRASS | 100 | HS | 15 
=a Tt 
RAS precharge time (C-B-R self refresh) tRPS | 150 | | ns | 15 
| CAS hold time (C-B-R self refresh) tCHS {| 0 ns | 15 | 
DT high set-up time tTHS {0 ns_| Z 
DT high hold time tTHH | 15| ns 
—— + 
DT low set-up time tTLs 0 ns | 
DT low hold time tTLH 15 |_ns 
DT low hold referenced to RAS ate 65 fis 
(real time read transfer) A | 
=a eas T 
DT low hold referenced to CAS 
tCTH 25 ns 
(real time read transfer) 





























an 
ELECTRONICS 


PRELIMINARY 
KM4216C256/L/F, KM4216V256/L/F CMOS VIDEO RAM 





AC CHARACTERISTICS (continued) 





Unit | Notes 


Parameter Symbol = 
¥ Min| Max | Min | Max | Min| Max 


DT low hold referenced to column address 
(real time read transfer) 





| DT precharge time 

| RAS to first SC delay (read transfer) 
[GAS to first SC delay (read transfer) 
Col. Address to first SC delay (read transfer) 
| Last SC to DT lead time 

DT to first SC delay time (read transfer) 

| LAST SC to RAS set-up time 

| sc cycle time 

SC pulse width (SC high time) 
| sc precharge (SC low time) 








= aes Gees et 
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Access time from SC 





L 
Serial output hold time from SC | tsoH 








Access time from SE 4 
SE pulse width 

SE precharge time 

Serial output turn-off from SE 7 


Split transfer set-up time 
| Split transfer hold time 
SC-QSF delay time 

| DT.QSF delay time 

| RAS-QSF delay time 

| GAS-QSF delay time 
































| DT to RAS Prechange time if | 
| OE high pulse width ‘- 

| OE high hold time from CAS high [ toeHc | 140 | 10 10 ns | 

| OE to CAS high set-up time [toon |_§ 5 ‘mee T ns | 
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NOTES 


1. 


11. 


An initial pause of 200¢s is required after power- 
up followed by any 8 RAS, 8SC cycles before 
proper device operation is achieved.(DT/OE=High) 
if the intenal refresh counter is used a minimum of 
8 CAS-before-RAS initialization cycles are 
required in stead of 8 RAS cycles. 

ViH(min) and ViL(max) are reference levels for mea- 
suring timing of input signals. Transition times are 
measured between ViH(min) and Vit(max), and are 
assumed to be 5ns for all input signals. 

Input siganl transition from OV to 3V for AC timing. 
RAM port outputs are measured with a load equiv- 
alent to 1TTL load and 500F. 

Dout Comparator level : VoH/VoL=2.0V/0.8V. 

SAM port outputs are measured with a load equiv- 
alent to 1TTL load and 30pF. 

Dout comparator level: VoOH/VoL=2.0/0.8V. 
Operation within the trcp(max) limit insures that 
tRAC(max) can be met. The tRcp(max) is specified 
as a reference point only. If trcb is greater than the 
specified tRcD(max) limit, then access time is con- 
trolled exclusively by tcac. 

Assumes that trcp >trcD(max). 

This parameters define the time at which the out- 
put achieves the open circuit condition and are 
not referenced to Vou or VoL 

twcs, tRWD, tcwD and tawo are nonrestrictive oper- 
ating parameters. They are included in the data 
sheet as electrical characteristics only. If twcs> 
twcs(min) the cycle is an early write cycle and the 
data out pin will remain high impedance for the 
duration of the cycle. If tcwo >tcwp(min) and trwo 
>tRwo(min) and tawDd >tawpd(min), then the cycle 
is a read-write cycle and the data output will con- 
tain the data read from the selected address. If 
neither of the above conditions are satisfied, the 
condition of the data out is indeterminate. 

Either tRcH or tRRH must be satisfied for a read 
cycle. 


. These parameters are referenced to the CAS lead- 


ing edge in early write cycles and to the WE lead- 
ing edge in read-write cycles. 

Operation within the traD(max) limit insured that 
tRAC(max) can be met. tRaD(max) is specified as a 
reference point only. If tRap is greater than the 


12. 


13. 


14. 
15. 


16. 
17. 


specified tRaD(max) limit, then access time is con- 
trolled by taa. 

Power must be applied to the RAS and DT/OE 
input signals to pull them high before or at the 
same time as the Vcc supply is turned on. 

After power-up, initial status of chip is described 
below 





Pin or REGISTER 
QSF 


STATUS 
Hi-Z 



































Color Registe Don't Care 

Write Mask Register | Don't Care 

Tap Pointer Invalid 

Stop Register Default Case 

Wi/DQi Hi-Z 

SAM Port Hi-Z 

SQi | Hi-Z | 














Recommended operating input condition. 


——3.0V 







()* : KM4216V256 






tT tr 





Input pulse levels are from 0.0V to 3.0Volts. 

All timing measurements are referenced from VIL 
(max) and ViH(min) with transition time=5.0ns 
Assume tT=3ns. 

Self refresh parameter (KM4216C/V256F) 

512K cycle of burst refresh must be executed 
within 8ms before and after self-refresh in order to 
meet refresh specification. 

tasc >tcP(min) at normal cycle assume tT=2ns. 
tasc<tcpP(min) at normal cycle or any condition at 
Block write cycle assume tT=2ns. 
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DEVICE OPERATION 


The KM4216C/V256 contains 4,194,304 memory loca- 
tions. Eighteen address bits are required to address a 
particular 16 bit word in the memory array. Since the 
KM4216C/V256 has only 9 address input pins, time 
multiplexed addressing is used to input 9 row and 9 
column addresses. The multiplexing is controlled by 
the timing relationship between the row address strobe 
(RAS). the column address strobe(CAS) and the valid 
row and coumn address inputs. 


Operation of the KM4216C/V256 begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins are 
changed from a row address to a column address and 
are strobed in by CAS. This the beginning of any 
KM4216C/V256 cycle in which a memory location is 
accessed. The specific type of cycle is determined by 
the state of the write enable pin and various timing 
* relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle 
can be initiated after RAS remains high long enough to 
satisfy the RAS precharge time (trP) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified 
by tras(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by 
bringing RAS low, it must not be aborted prior to satis- 
fying the minimum RAS and CAS pulse widths. In addi- 
tion, a new cycle must not begin until the minimum 
RAS precharge time, tre, has been satisfied. Once a 
cycle begins, internal clocks and other circuits within 
the KM4216C/V256 begin a complex sequence of 
events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


ee Read 


rea | TE 


ODE v= 
Ty er 


W7/DQ7 


Data Out 





RAM Read 

A RAM read cycle is achieved by maintaining WB/WE 
high during a RAS,CAS cycle. The access time is nor- 
mally specified with respect to the falling edge of RAS. 
But the access time also depends on the falling edge 
of CAS and on the valid column address transition. 

lf CAS goes low before trcp(max) and if the column 
address is valid before trap(max) then tne access time 
to valid data is specified by trac. However, if CAS goes 
low after trcp(max) or the column address becomes 
valid after tRaD (max), access is specified by tcac or taa 
The KM4216C/V256 has common data I/O pins. The 
DT/OE has been provided so the output buffer can be 
precisely controlled. For data to appear at the outputs, , 
DT/OE must be low for the period of time defined by 
tOEA. 


Extended Data Out 

In the conventional RAM Read cycle, Dout buffer is 
designed to make turn-off by the rising edge fo CAS. 
The KM4216C/V256 offers an accelerated Fast Page 
Mode Cycle by eliminating output disable from CAS 
high. 

This is called Extended Data Output (or Hyper Page 
mode) 

Data output are disabled at WB/WE=low, DT/OE=high 
and torF time after RAS and CAS are high. The torr 
time is referenced from the rising edge of RAS or CAS, 
whichever occurs laters (See Figure 1). What the out- 
put buffer is disabling during DT/OE = high is to use 
bank selection in the frame buffer memory using com- 
mon I/O line. Read, write and read-modify-write cycles 
are available during the extended data out mode. 


Read aN Read 


7k prem | 


eave Ea ae 
= tcac ran + torr (CAS) 


sai torr (RAS) 


Data In Data Out 


Figure 1. Extended Data Output Example 
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DEVICE OPERATION (continued) 


Byte Write Operation 

The KM4216C/V256 has 2 write control pin, WBL/WEL 
and WBU/WEJU, and offers asynchronous write opera- 
tion with lower byte (Wo/DQo~W7/DQ7) and upper byte 
(Ws/DQs~W15/DQ15). This is called Byte Write opera- 
tion. This operation can be performed in RAM write, 
Block write, Load Mask register, and Load Color regis- 
ter. 


New Masked Write Per Bit 

The New Masked Write Per Bit cycle is achieved by 
maintaining CAS high and WB/WE and DSF low at the 
falling edge of RAS. The mask data on the 
Wo/DQo~W15/DQ15 pins are latched into the write mask 
register at the falling edge of RAS. When the mask 
data is low, writing is inhibited into the RAM and the 
mask data is high, data is written into the RAM. 


The mask data is valid for only one cycle. Mask data 
must be provided in every write cycle that a masking 
operation is desired. 

The Early Write cycle is achieved by WB/WE low 
before CAS falling and the Late Write cycle is achieved 
by WBME low after CAS falling. During the Early or 
Late Write cycle, input data through Wo/DQo 
~W15/DQ15 must keep the set-up and hold time at the 
falling edge of CAS or WB/WE. 


If WBL/WEL and WBU/WEU is high at the falling edge 
of RAS, no masking operation is performed (see 
Figure2, 3). And If WBL/WEL is high during CAS low, 
write operation of lower byte do not perform and if 
WBU/WEU is high, write operation of upper byte do 
not execute. 











EARLY WRITE 


Mask Data Vaild Data-in 


We/DQs 


~W15/DQ15 
Mask Data 


Vaild Data-in 
Lower Byte —*> Masked Early Write 
Upper Byte ——» Masked Early Write 
Valid Data-in —» CAS Falling 





Figure 2. Byte Write and New Masked Write Cycle Example 1. (Early Write & Late Write) 


LATE WRITE 


Mask Data Vaild Data-in 


Mask Data Vaild Data-in 

Lower Byte —~* Masked Late Write 

Upper Byte —~+ Masked Late Write 

Valid Data-in —> WBX/WEX Falling Earlyer 
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DEVICE OPERATION (continued) 
Load Mask Register(LMR) 


The Load Mask Register operation loads the data pre- 
sent on the Wi/DQi pins into the Mask Data Register at 
the falling edge of CAS or WB/WE. 

The LMR cycle is performed if DSF high, WB/WE high 
at the RAS falling edge and DSF low at the CAS falling 
edge. If an LMR is done, the KM4216C/V256 are set to 
old masked write mode. 


Old Masked Write Per Bit 
This mode is enabled through the Load Mask Register 
(LMR) cycle. If an LMR is done, all Masked write are Old 


EARLY or LATE WRITE 


—— Data “alah ‘ea 


~Wis/DQis 
f Mask Data 


Vaild Data-in 

\f Early Write 

Lower Byte —— No Write 

Upper Byte ——> Masked Early Write 
Valid Data-in — CAS Falling 


If Late Write 

Lower Byte —> No Write 

Upper Byte —— Masked Late Write 
Valid Data-in —> WBU/WEU Falling 


Masked Write Per Bit and the I/O mask data will be pro- 
vided by the Mask Data Register (See Figure 4.) 

The mask data is applied in the same manner as in 
New Masked write Per Bit mode. 

Mask Data Register's content is changed by the 
another LMR. To reset the device back to the New 
Masked write mode, CBRR (CBR refresh with option 
reset) cycle must be performed. After power-up, the 
KM4216C/V256 initializes in the New Masked write 
mode. 


EARLY or LATE WRITE 


Vaild Data-in 


OOOO POO 


Mask Data Vaild Data-in 
If Early Write 

Lower Byte —> No write 
Upper Byte —— Early Write 
Valid Data-in —> CAS Falling 


If Late Write 

Lower Byte —> No write 

Upper Byte —— Late Write 

Valid Data-in —> WBU/WEU Falling 





Figure 3. Byte Write and New Masked Write Cycle Example 2. 
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DEVICE OPERATION (continued) 


Power-u 
CeRb New Mask Mode 


aa a 


New Masked Load Old Masked 
Ie Cann ** Write Mask Register Write 





RAS 
CAS \ / \ A 


WBLIWEL YXXXXXKXXKLLA AXXO 
WBU/WEU 


DSF \ / \ 





wi/dai #2 RK EK EOOOIT ROCOOOOK EK 


Stored Mask Data Write Stored Mask Data Stored Write Stored 
Register Input Data i Data Input Data 


(New Masked Write Example) (Old Masked Write Example) 





Figure 4. New Masked Write Cycle and Old Masked Write Cycle Example 


Fast Page Mode 


The KM4216C/V256 has Fast Page mode capability same row address can be accessed. While RAS is held 
provides high speed read, write or read-modify-write low to maintain the row address, CAS is cycled to 
access to all memory locations within a selected row. strobe in additional column addresses. This eliminates 
In this cycle, read, write, read-modify write, and block the time required to set up and strobe sequential row 
write cycles can be mixed in any order. addresses for the same page. 


In one RAS cycle, 512 word memory cells of the 
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DEVICE OPERATION (continued) 
Load Color Register(LCR) 


A Load Color register cycle is performed by keeping 
DSF high on the both falling edges of RAS and CAS. 
Color data is loaded in the falling edge of CAS(early 
write) or WE(late write) via the Wo/DQo~W7/DQ7(Lower 
Byte), We/DQs~W15/DQ15 (Upper Byte) pins. This data 
is used in Block Write cycles and remains unchanged 
until the next Load Color Register Cycle. 


Block Write 
In a Block write cycle 8 adjacent column locations can 
be written simultaneously with the same data, resulting 


be written simultaneously with the same data, resulting 
in fast screen fills of the same color. 

First, the internal 16-bit Color Register must be loaded 
with the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into 8 
adjacent locations of the same row of each corre- 
sponding bit plane(16). This result in a total of 128-bits 
being written in a single Block write cycle compared to 
16-bits in a normal write cycle. 
The Block write cycle is performed if DSF is low at the 
falling edge of RAS and high at the falling edge of CAS. 









8 9 101112 1314 15 



































Wo/DQo~W7/DQ7 


Col-Reg. 15 


Ws/DQs8~W15/DQ15 
































1 Row of 512 Column Mask 1/0 Mask 

RAS” \___ Upper ik Column Mask 
Wo/DQo~7 Lower Block I/O Mask Wo/DQo | Ws/DQs 
Ws/DQ8~15 Upper Block I/O Mask 001 W1/DQ1_| Ws/DQe DQi=1 Column 

010 W2/DQ2 | W10/DQ10 Enable 

ar 011 Ws3/DQ3_ | W11/DQ11 

Ce 100 Wa4/DQ4_ | W12/DQ12 
ee erdbanoonke 1014 | Ws/Das | Wix/DQi3} Dai=0 | Column 
Wo/DQo~7 | Lower Block Column Select 410 We/DQs | Wi4/DQ14 Disable 
We/DQs~15 | Upper Block Column Select 1414 W7/DQ7_| W1s/DQ1s 

Figure 5. Block Write Scheme 
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DEVICE OPERATION (continued) 


Address Lines: The row address is latched on the 
falling edge of RAS. 

Since 8 columns are being written at a time, the mini- 
mum increment required for the column address is 
latched on the falling edge of CAS, the 3 LSBs, Ao, Ai, 
and A2 are ignored and only bits (A3~As) are used to 
define the location of the first bit out of the eight to be 
written. 

Data Lines: On the falling edge of CAS, the data on 
the Wo/DQo~W15/DQ15 pins provide column mask 
data. That is, for each of the eight bits in all 16 -bits- 
planes, writing of Color Register contents can be inhib- 
ited. For example, if Wo/DQo=1 and W1/DQ1=0, then 
the Color Register contents will be written into the first 
bit out of the eight, but the second remains 


unchanged. Fig. 5 shows the correspondence of each 
data line to the column mask bits. 

A Masked Block Write cycle is identical to a New/old 
Masked Write-Per-bit cycle except that each of the 16- 
bit planes being masked is operating on 8 column 
locations instead of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. DSF 
must be high on the falling edge of CAS. In new mask 
mode, Mask data is latched into the device via the 
Wo/DQo~W15/DQ15 pins on the falling edge of RAS and 
needs to be re-entered for every new RAS cycle. In old 
mask mode, I/O mask data will be provided by the 
Mask Data Register. 





8 Col. Memory Cell of A Row 


Column 
Mask Data 





Wo/DQo ~ 
Lower Byte 


W7/DQ7 


4M VRAM BW Timing (Early Write) 


NUTSNENTNS, 


Address 
Mask 





Ws/DQs ~ 
Upper Byte 


W15/DQ15 


4M VRAM BW Timing (Late Write) 


Address Address 


Mask 





Figure 6. Block Write Example and Timing 
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DEVICE OPERATIONS (continue) 


Data Output 

The KM4216C/V256 has three state output buffer 
Controlled by DT/OE and CAS/RAS. If DT/OE is high 
when CAS and RAS low, the output state is in high 
impedance (High-z). In any cycle, the output goes low 
impedance state after tcLz of the first CAS falling edge. 
Invalid data may be present at the output duing the 
time after tcLz and the valid data appears at the output. 
The timing parameter trac, tcac and taa specify when 
the valid data will be present at the output. 


Refresh 

The data in the KM4216C/V256 is stored on a tiny 
capacitor within each memory cell. Due to leakage the 
data may leak off after a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM refreshes the 8192 bits selected by the row 
addresses or an on-chip refresh address counter. 
Either a burst refresh or distributed refresh may be 
used. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This 
cycle must be repeated for each of the 512 row 
address(Ao~As). 


CAS-Before-RAS Refresh: The KM4216C/V256 has 
CAS-before-RAS on chip refresh capability that elim- 
inates the need for external refresh addresses. If CAS 
is held low for the specified set up time (tcsR) before 
RAS goes low, the on chip refresh circuitry is enabled. 
An internal refresh operatian occurs automatically. The 
refresh address is supplied by the on chip refresh 
address counter which is then internally incremented 
in preparation for the next CAS-before-RAS refresh 
cycle. 

The KM4216C/V256 has 3 type CAS-before-RAS 
refresh operation ; CBRR, CBRN, CBRS 





CBRR (CBR Refresh with option reset) is set if DSF low 
at the RAS falling edge. This mode initiates to change 
from old masked write to new masked write cycle, and 
reset stop register to default values 

CBRN (CBR refresh without reset) is set if DSF high 
when WBL/WEL and WBU/WEU is high at the falling 
edge of RAS and simply do only refresh operation. 
CRRS(CBR Refresh with stop register set) cycle is set 
if DSF high when WBL/WEL or WBU/WEU is low and 
this mode is to set stop register's value. 


Hidden Refresh. A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the 
output by extending the CAS active time and cycling 
RAS. The KM4216C/V256 hidden refresh cycle is actu- 
ally a CAS-beford-RAS refresh cycle within an extend- 
ed read cycle. The refresh row address is the provided 
by the on-chip refresh address counter. 


Self Refresh (Only KM4216C/V256F): The Self 
Refresh is CAS-before-RAS refresh to be used for 
longer periods of standby, such as a battery back-up. 
The initialization cycle of Self Refresh can be used by 
cycle named CBRN, CBRR, CBRS, If RAS is low more 
than 100s at the condition of CBR, Self Refresh func- 
tion is accomplished. In this state, the external refresh 
address do not need to supply additionally on chip 
because the refresh counter on chip gives that 
addresses needed to refresh. Please note that the end- 
ing point of Self Refresh is when RAS and CAS is high 
and tres of Self Refresh is the time requiring to com- 
plete the last refresh of Self Refresh. 


Other Refresh Methods : It is also possible to refresh 
the KM4216C/V256 by using read, write or read- 
modify-write cycles. Whenever a row is accessed, all 
the cells in that row are automatically refreshed. There 
are certain applications in which it might be advanta- 
geaus to perform refresh in this manner but in general 
RAS-only or CAS-before-RAS refresh is the preferred 
method. 
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DEVICE OPERATIONS (Continued) 


Table 1. Truth Table for Transfer Operation 


RAS Falling Edgd 
CAS | DT/OE | WBAWE| DSF 





Function 


*: Don't care 


Transfer 
Data Bit 


Transfer 
Direction 





Split Read Transfer 





Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of DSF when RAS goes 
low is used to select between normal transfer and split 
transfer cycle. Each of the transfer cycle is described 
in the truth table for transfer operation. (Table 1). 


Read Transfer (RT) 

The Read Transfer operation is set if DT/OE is low, 
WBME is high, and DSF is low at the falling edge of 
RAS. The row address bits in the read transfer cycle 
indicate which sixteen 512 bit DRAM row portions are 
transferred to the sixteen SAM data register portions. 
The column address bits indicate the start address of 
the SAM Registers when SAM data read operation is 
performed. If MSB of column address is low during 
Read transfer operation, the QSF state will be set low 
level and this indicates the start address of SAM regis- 
ter is present at lower half of SAM port. (If A8 is high, 
QSF will be high and means the start address is in 
upper half). Read Transfer may be accomplished in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". Note that the rising 
edge of DT/OE must be Synchronized with the rising 
edge of SC (ttst/ttsp) to retain the continuity of serial 
read data output. If the transfer does not have to be 
synchronized with SC, DT/OE may go high before CAS 
goes low and the actual data transfer will be timed 
internally. 


Read Transfer 


RAM-—-SAM 
RAM—SAM 


512 x 16 
256 x 16 


Split Read Transfer (SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical timing restrictions (between SC, DT/OE, 
RAS and CAS) because the transfer has to occur at the 
first rising edge of DT/OE. 


The Split Read Transfer cycle elinimates the need for 
this critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. Since 
transfer timing is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 


A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of 
QSF. A Split Read Transfer cycle is initiated by keeping 
DSF and WB/WE high and DT/OE low at the falling 
edge of RAS. 
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DEVICE OPERATIONS (ontinued 


Address: The row address is latched in the falling edge 
of RAS. The column address defined by (Ao~A7)defines 
the starting address of the SAM port from which data 
will begin shifting out. Column addrress pin As is a 
"Don't care". 


The QSF pin indicates which SAM half is shifting out 
serial data (0=Lower, 1= Upper). A split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter reach- 
es a split SAM boundary (e.g.255th or 511th bit). 
Example of SRT applications are shown in Fig.7 
through Fig. 10 

The normal usage of Split Read Transfer cycle is 
described in Fig.7. When Read Transfer is executed, 
data from X1 row address is fully transferred to the 
SAM port and Serial Read is started from 0 (Tap 





ee PN 


X1 Row Data Full Transfer | UPPer SAM : 


Lower SAM : 


Serial Read (X1 Row Data) 


Half Transfer (X2 Row Data) | 


address). If SRT is performed while data is being serial- 
ly read from lower half SAM, data from X2 row address 
is transferred to upper half SAM. The Tap address of 
SRT is loaded after the boundary location of lower half 
SAM(255th SC) is accessed and the QSF state is 
changed into high level at the rising edge of 255th SC. 
Note that in this case "256+Yo" Tap address instead of 
"Yo" is loaded. 

The another example of SRT cycle is described in Fig.8 
When Serial Read is performed after executing RT and 
SRT in succession, the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is com- 
pleted. Fig. 9 and 10 are the example of abnormal SRT 
cycle. 


| 
fh ce 
| UpperSAM: 

Serial Read (X2 Row Data) 


Lower SAM : 
Half Transfer (X2 Row Data) 





Figure 7. Split Read Transfer Normal Usage (Case1) 
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DEVICE OPERATIONS (Continued) 


lf SRT1 and SRT2 are performed in succession before 
- accessing the boundary like Fig.9, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so 
that data followed by SRT2 will be remain in the upper 
half SAM. The Serial Read after lower boundary 255th 
SC is started from the starting address given by SRT2 
cycle. The Fig. 10 indicates that SRT cycle is not per- 
formed until Serial Read is completed to the boundary 


No Operation 








| 0 | 0 
| 255 | f 255 
| P| 256 | f= 256 
| | = 
| 511 | 511 
| aii lu sin SAM 
pper : 
X1 Row Data Full Transfer =| Upper SAM: ,» | Upper SAM : Serial Read 
| Half Transfer (X2 Row Data) No Operation (X2 Row Data) 
| Lower SAM : ; Lower SAM : iLower SAM : 


511, therefore accessed data from 0 address corre- 
sponds to the old data transferred by RT. Note that 
there is not allowed period of SRT cycle. Since a SRT 
cycle must be ended before tsTH and started after tsts, 
a split transfer is not allowed during tsTH+ tsts(See 
Figure 11.) 

A split Read Transfer does not change the direction of 
the SAM I/O port. 





255 | 256+Y0 





Serial Read (X1Row Data) No Operation 






Figure 8. Split Read Transfer Normal Usage (Case 2) 
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DEVICE OPERATION (Continueg) 


RAM SAM 


X1 Row Data Full Transfer 


X1 Row Data Full Transfer 


Upper SAM : 


Half Transfer (X2 Row) . 


Lower SAM : 
Serial Read (X1 Row) 


Upper SAM : 
Half Transfer (X2 Row ) 
Lower SAM : 
Serial Read (<1 Row ) 


RAM SAM 


Upper SAM : 

Half Transfer (X3 Row ) 
Lower SAM : 

Serial Read (X1 Row ) 


256 
iz 
511 
SAM 


Upper SAM : 
Serial Read (X3 Row) 


Lower SAM : 
No Operation 


Figure 10. Split Read Transfer Abnormal Usage (Case 2) 


Upper SAM : 
Serial Read 
(X3 Row ) 

Lower SAM : 

No Operation 





Upper SAM : 
No Operation 

Lower SAM : 
Serial Read 
(<1 Row) 


| 
| 
| 
| 
| 
| 
| 
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DEVICE OPERATION (continued) 


tSTH ! tsTs 


Not 


Altowed Period Allowed Period 


Allowed Period 


| tsTH tsTs | 


Not 


Allowed Period Allowed Period 





Figure 11. Split Transfer Cycle Limitation Period 


Programmable Split SAM 


In split SAM mode, SAM is divided into the lower half 
and the upper half. 

After the last address of each half SAM(255 or 511) is 
accessed, the access will be changed one half of the 
SAM to the other half (at the loaded TAP address). 

This last address is called Stop Point. 

The KM4216C/V256 offers user-programmable Stop 
Point. The Stop Points and size of the resulting parti- 
tions are shown in Table 2. The Stop Points are set by 
performing CBRS cycle. The CBRS cycle's condition is 
WBL/WEL or WBU/WEU low, DSF high at the falling 
edge of RAS in CBR cycle and the Stop Point is deter- 
mined by row address entering at this time. 

The Stop Point will not become valid until a SRT cycle 
is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. 

In Figure 12. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary (383), the access will jump to the TAP 
address(70) of the next half. Otherwise, the access will 
continue in the same half until a SRT occurs or the 
SAM half boundary (255, 511). 

Note that the Stop Point may be changed at any time 
by performing another CBRS, and new Stop Point will 


not be valid until a SRT is performed. To reset Stop 
Point, CBRR cycle must be performed. CBRR is a CBR 
cycle with DSF low at the falling edge of RAS. The 
CBRR wil take effect immediately; it does not require a 
SRT to become active valid. 


Table 2. Stop Point Setting Address 
































Stop Register= Store Address of Serial Access 
Use on the Split Transter Cycle 
Stop Pointer Set. — CBRS Cycle 
5 
Humber Stop Point Setting Address 
of stop Partition —— 
Points/Half| As | A7}; As|\ As} A4j A3-Ao ; 
1 (1x256)x2] x] 1 7 114 x 
i ea UE 
2 (2x128)x2} x | O]; 1] 1) 1 x 
4 _[ 4x64) x2 x | 0; 0| 1 if x 
8 (8x32) x2 x | 0] 0 0| 1 x | 
16 (16x16) x2 | x 0 0 | 0| 0 x 























*Other Case=Inhibit 
X=Don't Care 
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DEVICE OPERATION (Continued) 


(001111111) = 2 Stop Point / Half 
Ao ~ As Xh127 }QQOOK A 851 ROQK Ra 70 JOQQOOS 


Ne oN 


x 
bs 
es 


WQQQQOY 


f 


Hill 


= 
\w 


i 


Previous Value {351} a52f| --'381)382}383) 70h 71) 


Start Addr. 
(351) 





Figure 12. Programmable Split SAM operation 
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TIMING DIAGRAMS 
READ CYCLE 





tras trp 


tore 
sel taco = trsH Va 
CAS = tcas 
rar ae XY J | / 
‘ASR | 5 f 
Ao-As a XX XXX ROW as (A/ ——— AXYKKKKKKXRKY 
NY { isoress iY toent YQ DOK XX) 





Vii — YY 
ROY 


Ta," — ERR 






WBU/WEU vy, — A 
ce» IRR | Gao 
ve AON OKO OOOOOO OAK ANIAN 
vo. | RN: Fe 
W15/DQ15 ee 


is Vou * Frtaz A 
- OUT V OPEN 4 VALID DATA-OUT ) 
‘ol ' 


trac 


KX Don't Care 
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FAST PAGE MODE READ CYCLE (Extended Data Out) 


trp 


tRSH 


tcas 


we > RMS KOCH ial te eX: XES ie Ce 


tRRH 


pone 
Save Bae: 
WEOMED Vi — ma XX 
eel 
3 Vin ym ry, tok 
OWOE yy saa al 
: ae i 


ic al 
oe MO a tab ochamat 


CAS 









trac ie |, | ——— 
Vou — | \f Valid A 
[ow Wei re Valid Data (A) XX pata(B)) XX Valid Data (C) J 


Wo/DQo ee es 
~W15/DQ15 





ViIH — 


Open 
Vir — 


KY] Don’t Care 
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Truth Table for Write Cycle(1) 
















FUNCTION 


(WBU/WEU) 
Normal write 

Masked Write 

Block Write (No !/O Mask) (4) 
Masked Block Write (4) 

Load Mask Data Register (2) 
Load Color Register 


=a - O-OoOoO-4 





Note: 
(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing dia- 








gram on the following pages 
(2) Old Mask data load 
(3) Function table for Old Mask and New Mask 





RAS L_ CAS 1|CAS or WBL(U)/WEL(U) 
*4 *2 *3 *4 *5 
WBL/WEL DSF Wi/DQi (3) DSF Wi/DQi 


(New Mask) 


x 
Write Mask 
x 
Write Mask 



























Write Data 
Masked Write Data 
Column Mask 
Column Mask 
Write Mask Data 
Color Data 














Write Disable 

















4 


(4) Function Table for Block Write Column Mask 








IF : + : Note 
WBLWEL | WBU/WEU | wiDai | 
0 0 x Write using mask register data 
Yes 0 1 x (Old Mask Data) 
LMR | 1 | 0 x 
Cycle I 1 1 x Non Masked Write 
Executed | 0 0 Write Write using New Mask Data 
0 1 
1 0 
7 


No Mask Wi/DQi=0 
t Wi/DQi=1 Write Enable 
x Non Masked Write 


x : Don't Care 























Column *5 
= aus’ Lower Byte lu 
A2 At AO 

0 OQ O Wo/DQo 

0 Oo 1 W1/DQ1 

Ce | 0 W2/DQ2 

0: SA W3/DQ3 

1 0 0 W4/DQa4 

1 0 1 Ws/DQs 

1 1 #0 We/DQe 

1 1 1 














W7/DQ7 













pper Byte Wi/DQi=0 


Ws/DQs 
We/DQs 
W10/DQi0 
W11/DQ11 
W12/DQi2 
W13/DQ13 
W14/DQ14 
W15/DQ15 





No Change the 
Internal Data 













Wi/DQi=1 


Color Register Data 
are Write to the 
Corresponding Column 
Address Location 
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EARLY WRITE CYCLE 


tre 
tRAS tap 
Vin — 
Vit = 


Vin 
Vit — 


CAS 


ViH — 
AorAe Vit — YA 





twsr 

ee 
WeLwel Vin — AAA) A / 
WEUWEU VL — Oy Re 


tTHS 





eat wee 
VUV/\) twp 
Xr | 


=== VWiH —~ AAV 
DOE vy _ XX XM 


ROO OQ YIM 






Vin — YY == as YY XYXXXKXKY XYXXXYXXKX YY 
pst Vit — OW OO KK 


wot va = LOOK OOO OOK 


YY) 


~W15/DQ15 Vv 
OH — 
L—OUT 


Open 
VoL — . 


KR Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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LATE WRITE CYCLE 


tac 








tRAS tap 


RAS 


CAS 






|__| al on ee ied 
ViIH — 
note vn — OM aasross XX ane XXX D 
twsr — ae tRWL 
ee | KRKXKXXXKXEN 
Wweu/weu vi —D/AA BLL VV ALAV VIVA 
tTHS toEH 


: acetal s Foe] 

oie — KX | XXXAXHY KX AXAK KAM 
ieee eke ee 

ore OR? OR KX XXXXKKKXXAXKKAKAM 


tps tou 
moe OR XO 8 XXX 
~W15/DQ15 Vou — 


OUT OO err — OOOO OOOO Open 
Vo. — 


KY Dont’ Care 


Note : In Block write cycle, only column address A3~As are used. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 


tRwc 








tRAS trp 
RAS Vin — 
Vit 
| taco bs tRSH pa 
Ty , = (7 
= 1 | 
rons yr — XX iE ‘i aa = OO XXX KAA 
tRWD tCwL 
=| tcwo tawL 
= 
weumeD vy, — XN Os = OK 
WEUATEU eS a VX XXKKXXXXKXD 
| 
once =I i 
tFsR 
inci 
oF OX (2 oes 7 cE mleom KOK 
ims ws a = al 
a VYY 
woDdo Vi = OM =. x Le — eer 
~W15/DQ15 Vou — yr 
Ser GE 4 Valid 
Data-Out 


KX) Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out) 








tRasP trp 
ViH = 
RAS Vit 
t t tRSH 
or | tRoD si tcas tcp i tcas tcp tcas 
==: Vip — 
CAS Vil — y / 
tRAL 
aan a 
<—s [adress KXXXKD Tar OX arts 


jemi 
a OD fe 000 IIE, 0 ae era 


WBLUWELsOVIH_ — =O a VWY/A/VV/¥9 PPPs 
mee: 
oie yn XXX RO = | 


VIH 


DSF Mie mt ————— 


—_ 





tcac 


taa 
trac 
——OUuT OH = 
Wo/DQo OL — 
~ /| 
W15, oka Vin 
Vit — 





Open 


Valid Data (B) [at 
\ Data-In 


XX] Don't Care 
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FAST PAGE MODE EARLY WRITE CYCLE 


trRasP tap: 
Vin 


RAS Vit 
torP wit tHPC tRSH 


oe tcas tcas 
Vin — 


ViKH — = se ae ae Row 
Ao-As Vi OM 2a eon ae ate t Kcarece RX XXXXMK XY Address 
weal 
WBLUWEL Vin — 
WEUWEU Vi _ = — Sa aoe pba na eae foe OO 


mE eee ORE KXAXAKKK ARK 


~ tesa tCFH 





Fem Seo 
or — OX SS COX «KEKE 
oe Fete an fp 
ies = COO = OO MOO THLE = _XKKXRKKEKEREN 
~W15/DQ15 


‘OH — 
[OUT Wat. eee 


we Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE 





trasp trp 
Ea ViHo — 
RAS Gin 
a ViH 
CAS Woe | } | 
Vin VV = \/ VV 
tore Nets RK : XK ss ome si 
towL 
WELAWEE Viq_ — WVWVV 
BUNCE ie = YY 
—_ ViH — 
DOE 
™ — TO OO OD 
ae Vit x AN VV VV 
ViH — 
VL 
Wo/DQo 
~W15/DQ15 
VoH — 
VoL — 


Valid Out Valid Out Valid Out 


i Don't care 


Note : In Block write cycle, only column address A3~As are used. 
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RAS ONLY REFRESH CYCLE 








{tras tre 
| 
= OT @, 

Vv —_ canter al ia S| R ats V\/V/ 
co “TERR ec ie HOR 
seem, — SERRE ERROR NS 

ea] a Lt 


< 


na ERBY | COL | OY 
= CNA AAT ANAT ANAT AAV AV UAV AV AVAVAN AN, tRFH 
OOOO _| 


Wo/DQo ee 
~W15/DQ15 Vol — 


ee ON awe 


LN 


KY DON'T CARE 
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HIDDEN REFRESH CYCLE 








tre trc t 
tras tap tras = 


RAS Nic ss 
re tore 
ees Vin — 
a ae ae, 
in trap 
Ax 


fi] 
: MeNRAINUNANUNN 


Vin ix) ROW XXX KKK 
tote sn ama ROM 
WeL/ a ae ae al 


ronal 















DT/OE Vin — ; RKXXXXY PMMA KAR KY 

Vi — d NOOO AQ 

WH ceanentenrsreeceecescentes ON Sa 
oe vi — RAO BOO OQQ00O002 QQ OQQQLQQL 


tOFF(CAS) 
tOFF(RAS) 
torr teac 
ee Von ~ FY VALID DATA-OUT 
“wis ) or, Gc 
OL TAA 


trac———>| 


RY Don’t Care 
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CAS-BEFORE-RAS REFRESH CYCLE 


tro 
trap trp 
Vin tras—— 


Vit — tRPC 
; tcsr | 
— ViH- tcuR 
- CAS 
Vit — 
tRAH 

Vin = eat 

tore ve AAW 


no PE XKKXXNKR XX KXKXKEND 
rac, ~ Ce aa KKK KKK XK KKK KKKKKN 
me TRV IKI KK KKK 


aa ee 
vor we AX, 8 XXX KAKA 


aay 
Wo/DQo~ VOH— 


W15/DQ1s.  Vo_— ) Open 


- 


Vit — 
H 


2 


OI Don’t Care 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 














FUNCTION CODE SS 
| | pA {|B | uc 
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) cprR | x | o | x | 
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) cars {| o | 1 | STOP Address 
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 
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CAS-BEFORE-RAS SELF REFRESH CYCLE 


tRP 
TRASS 
ViH — 


a trec tcsr 


ees, ViH — 

CAS 4 
Vit — 

torr 

Wo/DQo Vou — 

~W15/DQ15 Vot — 


tRPS 


tRPC 
tcHs: 





KX Don’t Care 


*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
















as tras 
RAS Vi — 
tesr pa tept ees i 
mT ——ooe a, 
tFSR tase | | 
tasc 
poor OI cal OHIO) 
We OR on CA LR 
Vin — YYVV YF WIMIYIYIYY VY Y YYYAYWY YY YY WY KW YYLYAYWLA LAV LLAAS 
oe |" SOY NOC OOOO 
trRH 
READ CYCLE x 


tcac 


pat 
WBL/WEL Ww f¥ YYYYVYY YYY YYY ‘ yy, 
re, EO E LTT RR 


ae tees Vin — Y YY YY YY YYVY ANAT VY Y 
ie OLN BORO RRR 


Vii-— AAAAAAAAWYNYASA AAAS DASRAANSSAS 


is; 





torr 
tez ase) toez 


(ea rs] 


Wo/DQo = You — 
~Wi15/DQ15 Vor — 







WRITE CYCLE twse} ftawH | 
weuwer “4H~ XXXXXX = XXX XK KKK QQ IO K KKK 
BEUEL OOOY <5 OY eT LOO UIIINY 

ee pee we wotege ere = a mel 
ATA Vin — VAS VSS \/ V4 VY VV \/ AV/\/ SV YVVV/AY/ V7 V 


LVSOSD ras LAIANAS IVAN RX 






tms 
0 6 Vin — VATA, L_ VA AVA, pa YY AY TA ATAVATAY, 
READ-MODIFY-WRITE CYCLE 


twsr| [tRWH 





tawe 








twp 


E Vn — DOV) -— Ly seeeee il 
mam, FR Co YL | 
a 
soar 


E 
re 


= 
cl 


Vin — WY WY YY YX NSN NSN N\/ WQWYY¥ VS SY 
TOE ORR 


or | 
V — 
Wo/DQo OH (Xx) es 


~Wi5/DQ15 


VALID DATA-OUT 
Vin — DYVYY VWYYYYVVY YY YY VW YYYYY VY Y VY Y 
vi — QQQOOY onan WOOO OOOO onan ROO 


Re DON’T CARE 
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READ TRANSFER CYCLE 



























































om tac om 
— — tras tap ———~ 
at. 
L tcap | is cs tes ies 
nel becds are trao en ; tear 
rote OOM Rotness RYDE saw starr anoness KEN) 
caraAye: | |OVIH RY VY VY VV Y YY VV AY YW YY VY VV VY Wi YY YY 
eUMED vy, — XX RR RK) 
Se My, Gee an TV AVAVAVAYAY AVAVAVAVAVAVAVAVAY, = “AAV AAV AAV AV AVAVAVAVAVAVAVAVAVAV 
PHS a ON AY OK 
Vn — YY yao te} TY VW PAI PV I VI WY WAV WY PVIVWYWI VV VY WV VV 
oe GLE 
ie . 
tsps i Te | tsc ee 
ol Amer 





tsca 
tsouH- 


VoH — 


tcap 
tRQD 


QSF ~ ( TAP MSB (A8) 


Note: SE=Vi, RY Don't Care 
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REAL TIME READ TRANSFER CYCLE 


tac 














tras trp 
ViH — 
RAS ii, 2 ies 
tCSH 
= ee RCD ie Pag 
CAS Vi — el trap: WN /_/ 
tRAH es SS ton La 
roa “4 — XXKKXY AoW (XX) {foe | KOO XXX KAA AAA AY 
Vi —A XX XX) ADDRESS x) —— p XK XXX XXX KAKA XXXXX XXXXXXXKX 
gcc tRWH o-Ag: 
WBLIWEL Vin — Y 4, YVYVVVY TI YVVVYYYYYVYVYVY YVYVVYYY YVYYYVYV WYYVY 
WEUWED vi, — ORY RK KX 





___ VH -—KKVYV CV NATIVVYV 
onde. A to OOOO YK 
ViH = Prt eae VY AAAAAS/SYSY ASSAY VVY VV YWVVYV VY Y 
OS AT TL TORR I Re KKK 
= 
Wo/DQo VoH — ) 
~W15/DQ15 VoL — 


tscc tscc 


tsc tscp tTst trsp tscp ian tscp 
Viqo— | 
Sc % 
1k. oF 
tSOH tsoH 


VoH — 
SQo~SQi15 Veere Valid Data-Out XJ Valid Data-Out Valid Data-Out 1 Valid Data-Out ZX] Valid Data-Out 


Previous Row Data New Row Data 


VoH — 


QSF \ TAP MSB (As) 
Vo. — 


Note: SE=ViL 


KY Don’t Care 
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SPLIT READ TRANSFER CYCLE 








RAS 








CAS 


















REIGN 


Vii —- “AA 









Ao~A7 : TAP 
Ag: Don’t Care 


SSS Oy 


WBUWWEU y, — 
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SERIAL READ CYCLE (SE= Vi) 





— Vv = 
RAS ij 
Vi 
panes IH 
DT/OE 
iL 
Vin 
sc 
Vi 
Vou 
SQo~SQ15 
Vo. — 





Note: SE=Vi. 


SERIAL READ CYCLE (SE Controlled Outputs) 

















a Vn — 
RAS 

Vie 
—— Vn — 
DT/OE 

Vir =— 

Vin 
SC 

Ve — 

t 
tscp tscp Ber tscp tscp tscp 
tsee 

a Vino — 
SE 

Ve — 

tsca tsca tsca tsca 
tsou tsez fk tsou tsou 
Von ~ VALID VALID VALID VALID VALID 
SQo~SQi5 Va: DATA-OUT | DATA-OUT )>—— OPEN \ ( pata-our WW pata-out N DATA-OUT 
n-3 n-2 n-1 n n+1 n+2 
VALID 
DATA-OUT 
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PACKAGE DIMENSIONS _ 
Units: Millimeters 
64 Pin Plastic Shrink Small Out Line Package 








2.65 3.0 MAX 


2.75 
Pee gn re Oe a es ee es 
SEAM AQaGaQAgaQagipagagegagagapagagugegegagigaqigagugngiqaqiqe 
0.75 
0.85 


0.565 0.30 
0.665 0.40 





70(64) Pin Plastic Thin Small Out Line Package (Type II Forward) 
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256K x 16 Bit CMOS Video RAM 
FEATURES 


¢ Dual port Architecture 
256K x 16 bits RAM port 
512 x 16 bits SAM port 

¢ Performance range: 


Parameter Speed | -6 -70 -80 


RAM access time (tRAC) | 60ns | 7Ons | 80ns 
















fae =I 
RAM access time (tcac) 15ns “it 20ns | 20ns 
RAM cycle time (tRc) il 110ns | 130ns | 150ns 








RAM page | KM4216C257 | 40ns | 45ns 50ns 
cycle (tPc) 


KM4216V257 | 40ns | 45ns 50ns 
—t 
| SAM access time(tsca) 15ns | 17ns | 20ns 








SAM cycle time (tscc) | 18ns | 20ns | 25ns 
RAM active] KM4216C257 420mA| 110mA | 100mA 
current | KM4216v257 110mA | 100mA |} 90mA 
SAM active | KM4216C257 | 50ma | 45mA | 40mA 


current KM4216V257 | 40mA | 35mA | 30mA 


































« Fast Page Mode 

« RAM Read, Write, Read-Modify-Write 

¢ Serial Read (SR) | 

¢ Read / Real time read transfer (RT, RRT) 

¢ Split Read Transfer with Stop Operation (SRT) 

» 2 CAS Byte/Word Read/Write Operation 

¢ 8 Column Block Write (BW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

* CAS-before-RAS, RAS-only and Hidden Refresh 

« Common Data I/O Using three state RAM Output 
control 

¢ All Inputs and Outputs TTL Compatible 

« Refresh: 512 Cycle/8ms 

* Single + 5V+10% Supply Voltage (KM4216C257) 

¢ Single + 3.3V+10% Supply Voltage (KM4216V257) 

¢ Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch) 

« Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch) 
(Forward and Reverse Type) 

¢ Device Options ¢ Part Marking 

-. Low Power Dissipation 


Extended CBR Refresh (64ms) L 
-. Low Low Power Dissipation 
Self Refresh (128ms) F 


« Low Vec(3.3V) Part Name: KM4216V257 


GENERAL DESCRIPTION 


The Samsung KM4216C/V257 is a CMOS 256K x 16 bit 
Dual Port DRAM. It consists of a 256K x16 dynamic 
random access memory (RAM) port and 512 x 16 static 
serial access memory (SAM) port. The RAM and SAM 
ports operate asynchronously except during data trans- 
fer between the ports. 


The RAM array consists of 512 bit rows of 8192 bits. 

It operates like a conventional 256K x 16 CMOS DRAM. 
The RAM port has a write per bit mask capability. 

Data may be written with New and Old Mask. The RAM 
port has a Fast Page mode access, 2 CAS Byte/word 
Read/write operation and Block Write capabilities. 


The SAM port consists of sixteen 512 bit high speed 
shift registers that are connected to the RAM array 
through a &192 bit data transfer gate The SAM port has 
serial read capability. 


Data may be internally transferred from the RAM to 
SAM ports using read, and programmable (Stop 
Register) Split Transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM4216C/V257 supports RAS-only, 
Hidden, and CAS-before-RAS refresh for the RAM port. 
The SAM port does not require refresh. 


All inputs and |/O's are TTL level compatible. All 
address lines and data inputs are latched on chip to 
simplify system design. The outputs are unlatched to 
allow greater system flexibility. 


{i eT oS Na. 2th ie aoe ey, 
Pin Name 3 Pin Function 
Sc Serial Clock 























SQo-SQ15 Serial Data Output 
DT/OE _| Data Transfer/Output Enable 
CASL, Column Address Strobe 
CASU (Lower /Upper) 

| RAS ~ | Row Address Strobe 
WB/WE Write Per Bit/Write Enable 
Wo/DQo-W15/DQ15 Data Write Mask/Input/Output 
SE | Serial Enable 
Ao-As Address Inputs 
DSF Special Function Control 








Voc [KM4216C257 l Power (+5V) 
KM4216V257 | Power (+3.3V) 




















Vss ; ‘Ground 
QSF Special Flag Out 
N.C No Connection 
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PIN CONFIGURATION (ror views) 
+ KM4216C/V257G/GL/GF 


vec ° 

DT/OE 

vss 

- $Q0 
WO0/DQO 
sai 
w1/DQ1 
vec 
$Q2 
w2/DQ2 
$Q3 
W3/DQ3 
vss 
$a4 
w4/DQ4 
$Q5 


W5/DQ5 
VCC 
SQ6 

W6/DQ6 
sq7 

w7/DQ7 
vss 

CASL 

WB/AWE 

RAS 
A8 
A7 


FORWARD 





sc 
SE 
vss 
SQ15 
W15/DQ15 
sai4 
W14/DQ14 
vec 
$Q13 
W13/DQ13 
$Qi12 
W12/DQ12 
vss 
satt 
W11/DQ11 
$Q10 


W10/DQ10 
vcc 
sag 
w9/DQ9 
SQ8 
W8/DQ8 
VSS 
DSF 

NC 
CASU 
QSF 

AO 

Al 

A2 

A3 

VSS 





sc 

SE 

vss 

SQ15 
W15/DQ15 
$Q14 
W14/DQ14 
VCC 

SQ13 
W13/DQ13 
$Q12 
W12/DQ12 
VSS 

$Qi1 
W11/DQ1i 
$Q10 
W10/DQ10 
VCC 

$Q9 
w9/DQ9 
SQ8 
W8/DQ8 
VSS 

DSF 

NC 

CASU 
QSF 

AO 

Al 

A2 

A3 

VSS 


* KM4216C/V257R/RL/RF 


W14/DQ14 
Vcc 

$Q13 
W13/DQ13 
SQ12 
W12/DQ12 
VSS 

$Qi1 
w11/DQ11 
$Q10 


W10/DQ10 
VCC 
Sag 
w9/DQ9 
S$Q8 
Ww8/DQ8 
vss 
DSF 

NC 
CASU 
QSF 


‘REVERSE 





sai 
W1/0Q1 
vcC 
$Q2 
W2/DQ2 
SQ3 
W3/DQ3 
VSS 
Sa4 
W4/DQ4 
SQ5 


W5/DQ5 
VCC 
SQ6 
W6/DQ6 
SQ7 
w7/0Q7 
vss 
CASE 
WB/WE 
RAS 

A8 

A7 

AG 

AS 

A4 

VCC 
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FUNCTIONAL BLOCK DIAGRAM 
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; m REGISTER WRITE 
(16 BIT) CONTROL 
' oO SQo 
i = od ; 
W15/DQ18 2 OLD MASK NEW MASK WRITE cé 
= (16 BIT) (16 BIT) CONTROL ae 
Ne xm 
pel ’ 
= PY 
mu Po SQis 
a 
ang | TRANSFER CONTROL 
WB/WE = 
AT/ALE Zz 
DT/OE 5 
CASL @ g Se; 
CASU re 2 < OD 
DSF Ss} | 9 S| | 
om = U m 
Sc Oo Cc m a) 
a Be) = =) 
SE z 512x512x16 
i CELL ARRAY 7 
3) > on 
Ss z mm 
m = 8 = 
v oO Ss} (= 
= Hy 
Bs) 
SERIAL 
ADDRESS O-O QSF 
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FUNCTION TRUTH TABLE 
Mnemonic RAS \_ CAS | _ Address DQi Input Register ; 
Code | CAS| DT/OE| WE|psF| DSF | RAS | GAS| RAS| CAS/WE| Mask | Color eee 
CBRS 0 x 0 1 - Stop x - - - CBR Refresh/ Stop 
(Note 1.3) (Note4) Pe (No reset) 
CBRN 0 x 1 1 - x x - - - | CBR Refresh 
(Note 1) fal (No reset) 
CBRR 0 x x 0 = x - x = ee - CBR Refresh 
(Note 1) | (Option reset) 
ROR 1 1 x 0 = ROW - x = - - RAS-only Refresh 
RT 1 0 1 0 [x ROW | Tap x x - vas) Read Transfer 
SRT el ee ae | Row | Tap | x x - | Split Read Transfer 
Rwm | 1{/ 4 | 0] 0] © | Row! col.|/wmi| Data | Use - | Masked write 
| _| ‘(New/Old Mask) 
BWM 1 1 0 0 1 ROW | Col. | WMj | Column Use Use | Masked Block Write | 
| _| Hl acl | (New/Old Mask) 
RW 1 1 1 0 0 ROW | Col. } x Data “ - | Read or Write 
(Note6} Me 
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write 
Bi Mask L | 
LMR 1 1 1 1 0 ROW | x x WMi Load - Load (Old) Mask 
(Note 2) in (Note?) ie (Note5) Register set Cycle 
LCR 1/ 4) 4[ 4] 1 | Row! x [| x [ Color Load | Load Color Register 
(Note?) 






































X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15) 
RAS only refresh does not reset Stop or LMR functions. 


Notes: 

(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either 
CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options. 

(2) After LMR cycle, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS- 
before-RAS refresh while using Old mask) 

(8) After CBRS Cycle, SRT use STOP Register as a boundary address. 

(4) Stop defines the column on which shift out moves to the other half of the SAM. 

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle. 

(6) In the case of read cycle, DSF is don't care 

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired. 
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ABSOLUTE MAXIMUM RATINGS* 


Symbol KM4216C257 KM4216V257 


Voltage on Any Pin Relative to Vss -1to +7.0 -0.5 to Vec+0.5 
Voltage on Supply Relative to Vss -1to +7.0 -0.5 to +4.6 
Storage Temperature -55 to + 150 55 to +150 °C 














Power Dissipation ee 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


tem | same ia a 


| SupplyVottage | voc | as 5.5 feed. ager fs 
cond | ss |_| 
ViIH 


Input High Voltage 














VIL 








Input Low Voltage 


Input Leakage. Current (Any Input 0<Vin<Vcc+0.5(0.3*1) 
all other pins not under test=0 volts). 











Output Leakage Current (Data out is disabled, 
OV<VouT<Vcc) 


Output High Voltage Level 
(RAM loH=-2mA, SAM loH=-2mA) 





Output Low Voltage Level 
(RAM loc=2mA, SAM lot=2mA) 


Note) *1.: KM4216V257 











CAPACITANCE oc=5v, f=1MHz, Ta=25°C) 





Input/Output Capacitance (Wo/DQo~W15/DQi15) 
Output Capacitance (SQo~SQ15, QSF) 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless other wise noted) 





































































































KM4216C257 KM4216V257 
Parameter (RAM Port) SAM port | Symbol |; 7 i 6 7 a | Bolt 
Operating Current*1 Standby*4 | Icci 120 110 100 110 100 90 mA 
(RAS and CAS cycling @ trc=min) Active Icc1A 160 | 145 | 130 | 140 | 125 | 110 | mA 
| Standby Current | Standby"4 Icc2 10 4 0 10 10 10 10 mA 
(RAS, CAS, DT/OE, WB/WE=ViH Active Icc2A 50 45 | 40 40 35 | 30 mA 
DSF=VIL) | Standby"4 Icc2C*2 | 200 | 200 | 200 | 200 | 200 | 200 LA 
Sine Icc2C*3 | 150 | 150 | 150 | 150 | 150 | 150 LA 
RAS Only Refresh Current*1 Standby*4 | Icc3 120 | 1 10 | 100 } 110 | 100 90 mA 
(CAS-ViH, RAS cycling @tRc=min Active Icc3A 160 145 | 130 140 125 zs 110 mA 
Fast Page Mode Current*1 | Standby*4 Icc4 110 100 90 100 90 80 mA 
(RAS=VIL, CAS Cyciing @tpc=min Active Icc4A 150 135 ) 120 130 115 | 110 mA 
CAS Before-RAS Refresh Current*1 | Standby*4 | = Iccs 120 110 | 100 110 100 90 mA | 
(RAS and GAS Cycling @tac=min Active | IccsA | 160 | 145 | 130 | 140 | 125 | 110 | ma 
Data Transfer Current *1 | Standby*4 Icce 140 130 120 130 120 110 mA 
(RAS and CAS Cycling @trc=min) Active IcceA 180 | 165 | 150 | 160 | 145 | 130 | mA 
Block Write Cycle Current *1 Standby*4 }_— Icc7 “120 | 110 | 100 | 110 100 90 mA 
as ts 
(RAS and CAS Cycling @trc=min) Active Icc7A 160 | 145 | 130 | 140 | 125 | 110 | mA 
Color Register Load Current *1 Standby*4 110 90 80 90 80 70 mA 
(RAS and CAS Cycling @trc=min) Active IccsA 140 | 125 | 110 | 120 | 105 | 90 mA 
Battery Back Up Current *2 
CAS=CAS Before RAS Refresh 
Cycling or <ViL Standby*4 | Iccg 300 300 300 300 300 300 LA 
RAS=tras(min) to 14s 
tRc=125 us (64ms for 512 rows) 
DT/OE, WB/WE, DSF > Vin or< VIL 
Self Refresh Current *3 oa | 
RAS, CAS <0.2V(128ms for 512 rows) 
DT/OE, WB/WE, Ao~As, DSF>Vcc - | Standby*4 | Icc10 250 | 250 | 250 | 250 | 250 | 250 | vA 
0.2v or<0.2V 
DQ0~15=Vcc-0.2V, 0.2V or OPEN 
Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the 
output open, Icc is specified as average current. 
In Icc1, Icc3, Icce, Icc7, Iccs, adress transition should be changed only once while RAS=VIL. 
In Icc4, Address transition should be changed only once while CAS=VIH 
*2 KM4216C257L only : ViH>Vcc-0.2V, ViL<0.2V 
*3 KM4216C257F only : ViH >Vcc -0.2V, ViL<0.2V, 
*4 SAM standby condition : SE>Vin, SC < Vitor > Vit 
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AC CHARACTERISTICS oc<tas70°c, KM4216C257 : Voc=5.0V+10%, KM4216V257 : 3.3V+10%,) 


6 -7 -8 
Paramet it | Not 


Random read or write cycle time 110 130 | 150 


ns 
155 185 200 ns 

40 45 50 ns _| 
s 


















Read-modify-write cycle time tRWC 







































































Fast page mode cycle time tPc 
Fast page mode read-modify-write cycle time 80 85 90 n 
Access time from RAS tRAC 60 ic! 70 ie 80 | ns 
Access time from CAS tcac 15 20 20 ee 3,5,11 
Access time from column address ia 30 | = 35 40 ns 3,5,6 
Access time from CAS precharge tCPA 35 40 45 ns | 3,11 a 
GAS to output in Low-Z [tow 3 3 an ee 
Output buffer turn-off delay _tOFF | 0 15 0 15 | 0 15 | ns = 

| Transition time(rise and fall) [r_ 2| so} 2] so/ 2| 50 [ns | 7 
RAS precharge time tRP 40 50 60 ns 2 














RAS pulse width tras | 601 10K 70| 10K 80; 10K | ns 




























































































































RAS pulse width (fast page mode) _|_tRASP 60| 100K | 70; 100K | 80 | 100K | ns | 

RAS hold time tRSH 15 20 20 ns 
[GAShoidtime tos | 0] | 70 80 ns 

CAS pulse width tcas 10K | 20] 10K] 20] 10K | ns 
|RAStoCASdelaytime | tro | 20/45 | 20) 50| 20] 60] ns | 5 

RAS to column address delay time tRAD 30 15 35} 15 40 | ns 11 

CAS to RAS precharge time tcRP 5 5 ns 

CAS precharge time(C-B-R counter test cycle) | topr 25 | 30 ns 

CAS precharge time (fast page mode) tcp iz 10/ 10 | ns 17 

Row address set-up time | taSR 0 0 ns 

Row address hold time ~| tran | 40 10|_ ats ns i 

Column address set-up time tASC 0 0 ns | 16 
caer address hold time - _[ tcAH 12| 15 | | _ns 16 

Column address to RAS lead time tRAL 35 40 ns | J 
Read command set-up time _| tRes ez 0 [ 0 ns 

Read command hold referenced to CAS tRCH 0 | 0 ns 9 
= command hold referenced to RAS tRRH We 0 0 |_ns 

Write command hold time tWCH 10 15 _[_ns 

Write command pulse width twp 10 15 ns 

Write command to RAS lead time tRWL 20 20 | ns 

: tT as 

Write command to CAS lead time tCWwL =a 20) id eae el | 19 | 

Data set-up time tps 0 0 ns 10 

Data hold time tDH 12 15 ns 10 
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AC CHARACTERISTICS (Continued) 





































































































































































































-6 -7 -8 
sei Symbol win] Max | Min| Max | Min | ut | nats | 
Write command set-up time twcs 0 0 
CAS to WE delay ltcwo | 40 | 45 8,18 
RAS to WE delay tRWD | 95 | 95 105 ns | 8 | 
Column address to WE delay time tawD | sof | 55 60 ns | 8 | 
CAS set-up time (C-B-R refresh) tcsR 10 10; 10 ns 20 
CAS hold time (C-B-R refresh) tcHR | 10 10 10 ns 21 
RAS precharge to CAS hold time tRPC 10 _| 10 iol |_ns | 
| RAS hold time referenced to OE | tROH 15 20 20 ns 
Access time from output enable tOEA “45 | | 20 20 |_ns = 
Output enable to data input delay tOED 15 15 15 ns 
Output Buffer turn-off delay from OE tOEz 0 15 0 15 0 15 ns 7 
Output enable command hold time tOEH 15 ea 15 on 5 | ns 
Data to CAS delay tpzc 0 0 0 ns 
Data to output enable delay tDzo 0 0 0 ns 
Refresh period (612 cycle) tREF 284 a = 8 | ms — 
WB set-up time twsR 0 | 0 _| ns 
WE hold time tRWH 10 10 15] ns 
DSF set-up time referenced to RAS tFsR 0 0 0 ns 
DSF hold time referenced to RAS tRFH 10 | 40 1s| ns 
DSF set-up time referenced to CAS tFSC Tk 0 [ol ns | 
DSF hold time referenced to CAS tCFH 15 15 gi =| 
Write per bit mask data set-up time tMs 0 0 ns 
Write per bit mask data hold time tMH 10 15 ns 
RAS pulse width (C-B-R self refresh) tRASS 100 100 HS 15 
RAS precharge time (C-B-R self refresh) tRPS 130 150 ns 15 
CAS hold time (C-B-R self refresh) tCHs 0 0 ns 15 
DT high set-up time tTHS 0 0 ns 
DT high hold time tTHH 10 15 ns 
DT low set-up time tTLs 0 0 ns 
DT low hold time tTLH 10 15 ns 
DT low hold referenced to RAS 
tRTH 50 60 65 ns 
(real time read transfer) L 
DT low hold referenced to CAS 
(real time read transfer) + ol ii ey 2 we 
DT low hold referenced to column address ns ee 
TATH 20 25 30 
(real time read transfer) 
DT precharge time tTP 20 20 20 | ns 
RAS to first SC delay (read transfer) trsp | 60 70 80 ns 
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AC CHARACTERISTICS (continued) 


ee 


Col. Address to first SC delay (read transfer) 
5 
10 — 


Last SC to DT lead time 
zo|___| 20) | 20] | 1s | 































DT to first SC delay time (read transfer) 
LAST SC to RAS set-up time 

SC cycle time 
| SC pulse width (SC high time) 
SC precharge (SC low time) 





















































Access time from SC tSCA 


tsoH 
tsEA 15 
SE pulse width tSE | 20) «| 20] 
: 
[Serial outputtum-off from SE tsez | 0 
iewereee 2 en aa ol 
isodesouteaua <== emilee had 
|SC-QSFdelaytime | tsco | | to] S| ||| ns 
[Dr-asFdelaytime == [tra | | 
|RAS-QSFdelaytime =| tro | 


CAS-QSF delay time tcap 
DT to RAS Prechange time tTRP 
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NOTES 


1. An initial pause of 200s is required after power- 
up followed by any 8 RAS 8 SC cycles before 
proper device operation is achieved.(DT/OE=High) 
if the intenal refresh counter is used a minimum of 
8 CAS-before-RAS initialization cycles are 
required in stead of 8 RAS cycles. 

2. Vik(min) and ViL(max) are reference levels for mea- 
suring timing of input signals. Transition times are 
measured between ViH(min) and Vit(max), and are 
assumed to be 5ns for all input signals. 

Input siganl transition from OV to 3V for AC timing. 

3. RAM port outputs are measured with a load equiv- 
alent to 1TTL load and 50pF. 

Dout Comparator level : VOH/VoL=2.0V/0.8V. 

4. SAM port outputs are measured with a load equiv- 
alent to 1TTL load and 30pF. 

Dout comparator level:VoH/VoL=2.0/0.8V. 

5. Operation within the tRcp(max) limit insures that 

tRac(max) can be met. The trcp(max) is specified 

as a reference point only. If tkcp is greater than the 
specified trcp(max) limit, then access time is con- 
trolled exclusively by tcac. 

Assumes that trop >trcp(max). 

7. This parameters define the time at which the out- 
put achieves the open circuit condition and are 
not referenced to Vou or VoL 

8. twcs, tRWD, tcwD and tawnp are nonrestrictive oper- 
ating parameters. They are included in the data 
sheet as electrical characteristics only. If twcs> 
twcs(min) the cycle is an early write cycle and the 
data out pin will remain high impedance for the 
duration of the cycle. If tcwo >tcwp(min) and tRwo 
>trRwp(min) and tawp >tawp(min), then the cycle 
is a read-write cycle and the data output will con- 
tain the data read from the selected address. If 
neither of the above conditions are satisfied, the 
condition of the data out is indeterminate. 

9. Either tRCH or tRRH must be satisfied for a read 
cycle. 

10. These parameters are referenced to the first CAS 
leading edge in early write cycles and to the WE 
leading edge in read-write cycles. 

11. Operation within the trap(max) limit insured that 
tRac(max) can be met. tRaD(max) is specified as a 
reference point only. If trap is greater than the 
specified tRAD(max) limit, then access time is con- 
trolled by taa. 

12. Power must be applied to the RAS and DT/OE 
input signals to pull them high before or at the 
same time as the Vcc supply is turned on. 

After power-up, initial status of chip is described 
below 


@ 


CASL 
CASU 


Addr. 





Pin or REGISTER 
QSF 


STATUS 
Hi-Z 























Color Registe Don't Care 
Write Mask Register | Don't Care 
Tap Pointer Invalid 














Stop Register Default Case 


Wi/DQi 


SAM Port 


SDQi Hi-Z 


13. Recommended operating input condition. 


2.4V(2.0V)* ——3.0V 


















()* : KM4216V257_ 


tT 





tr 


Input pulse levels are from 0.0V to 3.0Volts. 
All timing measurements are referenced from VIL 
(max) and ViH(min) with transition time=5.0ns 

14. Assume tt=3ns. 

15. Self refresh parameter (KM4216C/V257F) 
512K cycle of burst refresh must be executed 
within 8ms before and after self-refresh in order to 
meet refresh specification. 

16. tasc, tcAH are referenced to the earlier CAS falling 
edge. 

17. tcp is specified from the last CAS rising edge in 
tne previous cycle to the first CAS falling edge in 
the next cycle 

18. tcwo is referenced to the later CAS falling edge at 
word read-modify-write cycle. 

19. tcwL is specified from WB/WE faliing edge to the 
earlier CAS rising edge. 





20. tcsnr is referenced to earlier CAS falling low before 
RAS transition low. 

21. tcHRr is referenced to the later CAS rising high after 
RAS transition low 


tcsr tCHR 
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DEVICE OPERATION 


The KM4216C/V257 contains 4,194,304 memory loca- 
tions. Eighteen address bits are required to address a 
particular 16 bit word in the memory array. Since the 
KM4216C/V257 has only 9 address input pins, time 
multiplexed addressing is used to input 9 row and 9 
column addresses. The multiplexing is controlled by 
the timing relationship between the row address strobe 
(RAS). the column address strobe(CAS) and the valid 
row and coumn address inputs. 


Operation of the KM4216C/V257 begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins are 
changed from a row address to a column address and 
are strobed in by CAS. This the beginning of any 
KM4216C/V257 cycle in which a memory location is 
accessed. The specific type of cycle is determined by 
the state of the write enable pin and various timing 
relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle 
can be initiated after RAS remains high long enough to 
satisfy the RAS precharge time (trP) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified 
by trRas(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by 


bringing RAS low, it must not be aborted prior to satis- 
fying the minimum RAS and CAS pulse widths. In addi- 
tion, a new cycle must not begin until the minimum 
RAS precharge time, tap, has been satisfied. Once a 
cycle begins, internal clocks and other circuits within 
the KM4216C/V257 begin a complex sequence of 
events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


RAM Read 

A RAM read cycle is achieved by maintaining WB/WE 
high during a RAS/CAS cycle. The access time is nor- 
mally specified with respect to the falling edge of RAS. 
But the access time also depends on the falling edge 
of CAS and on the valid column address transition. 

If CAS goes low before trcp(max) and if the column 
address is valid before tRaD(max) then tne access time 
to valid data is specified by trac(min). However, if CAS 
goes low after trcp(max) or the column address 
becomes valid after tRaD (max), access is specified by 
tCAC or tAA 

The KM4216C/V257 has common data I/O pins. The 
DT/OE has been provided so the output buffer can be 
precisely controlled. For data to appear at the outputs, 
DT/OE must be low for the period of time defined by 
tOEA. : 
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DEVICE OPERATION (continued) 


2CAS Byte/Word Read/Write Operation 
The KM4216C/V257 has 2 CAS control pin, CASL and 
CASU, and offers asynchronous Read/Write operation 
with lower byte (Wo/DQo~W7/DQ7) and upper bybe 
(Ws/DQs8~W15/DQ15). This is called 2CAS Byte/Word 
Read/Write operation. This operation can be performed 
RAM Read in RAM write, Block write, Load Mask regis- 
ter, and Load Color register. 


New Masked Write Per Bit 

The New Masked Write Per Bit cycle is achieved by 
maintaining CAS high and WB/WE and DSF low at the 
falling edge of RAS. The mask data on the 
Wo/DQo~W15/DQ15 pins are latched into the write mask 
register at the falling edge of RAS. When the mask 
data is low, writing is inhibited into the RAM and the 
mask data is high, data is written into the RAM. 


The mask data is valid for only one cycle. Mask data 
must be provided in every write cycle that a masking 
operation is desired. 

The Early Write cycle is achieved by WB/WE low 
before CAS falling and the Late Write cycle is achieved 
by WB/WE low after CAS falling. During the Early or 
Late Write cycle, input data through Wo/DQo 
~W15/DQ15 must keep the set-up and hoid time at the 
falling edge of CAS or WB/WE. 


If WB/WE is high at the falling edge of RAS, no mask- 
ing Operation is performed (see Figure2, 3). And If 
CASL is high during WB/WE low, write operation of 
lower byte do not perform and if CASU is high, write 
operation of upper byte do not execute. 


















































— 
EARLY WRITE LATE WRITE 
RAS 
CASL 
CASU 
WB/WE 
Wo/DQo 
~W7/DQz 
Mask Data Vaild Data-in Mask Data Vaild Data-in 
Ws/DQs 
~W15/DQ15 
Mask Data Vaild Data-in Mask Data Vaild Data-in 
Lower Byte —— Masked Early Write Lower Byte -—— Masked Late Write 
Upper Byte ——> Masked Early Write Upper Byte —> Masked Late Write 
Valid Data-in —> CASL Falling Valid Data-in —> WB/WE Falling 
Figure 1. Byte Write and New Masked Write Cycle Example 1. (Early Write & Late Write) 
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Load Mask Register(LMR) Masked Write Per Bit and the I/O mask data wil be pro- 

The Load Mask Register operation loads the data pre- vided by the Mask Data Register (See Figure 4.) 

sent on the Wi/DQi pins into the Mask Data Register at The mask data is applied in the same manner as in 

the falling edge of CAS or WB/WE. New Masked write Per Bit mode. 

The LMR cycle is performed if DSF high, WB/WE high Mask Data Register's content is changed by the 

at the RAS falling edge. And DSF low at the CAS falling another LMR. To reset the device back to the New 

edge. If an LMR is done, the KM4216C/V257 are set to Masked write mode, CBRR (CBR refresh with option 

old masked write mode. reset) cycle must be performed. After power-up, the 
KM4216C/V257 Initializes in the New Masked write 

Old Masked Write Per Bit mode. - 


This mode is enabled through the Load Mask Register 
(LMR) cycle. If an LMR is done, all Masked write are Old 





EARLY or LATE WRITE EARLY or LATE WRITE “| 
RAS Ns 























— 
Wo/DQo NIN UII INI VWYYVeYVyy 
ee COOK 
Mask Data Vaild Data-in Vaild Data-in 
Ws/DQs YYY YY YYY XY YY Y 
wo SOON KE MRK 
Mask Data Vaild Data-in Vaild Data-in 
If Early Write If Early Write 
Lower Byte —— No Write Lower Byte —— Early Write 
Upper Byte — > Masked Early Write Upper Byte —— No Write 
Valid Data-in —> CASL Falling Valid Data-in —> CASL Falling 

















If Late Write 

Lower Byte —- Early write 
Upper Byte —— No Write 
Valid Data-in —> WB/WE Falling 







If Late Write 
Lower Byte —— No Write 

Upper Byte —— Masked Late Write 
Valid Data-in —> WB/WE Falling 








Figure 2. Byte Write and New Masked Write Cycle Example 2. 
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Power-u 
Cena New Mask Mode 


Ca 
New Masked Load Old Masked 
Ik COR ang Write KK Mask Register Tt Write 





RAS 

es cre 

CASU 
WBE XXXQQQKOAKN ALD 

DSF \ / a 
wupai __)}-——Hi-2—~{_ 00K XX DOQOOOK HOOK 


Stored = Mask Data Write Stored Mask Data — Stored Write Stored 
Data Register input Data Register Data Input Data 





ze 
0 | 
ia) 
a) 
| o | 
tra) 
[0 | 
| 0 | 
te) 
| 0 | 
| 0 | 
0 | 
Ea 
(| 


Before Before 
(New Masked Write Example) (Old Masked Write Example) 





Figure 3. New Masked Write Cycle and Old Masked Write Cycle Example 


Fast Page Mode 

The KM4216C/V257 has Fast Page mode capability same row address can be accessed. While RAS is held 
provides high speed read, write or read-modify-write low to maintain the row address, CAS is cycled to 
access to all memory locations Within a selected row. strobe in additional column addresses. This eliminates 
In this cycle, read, write, read-modify write, and block the time required to set up and strobe sequential row 
write cycles can be mixed in any order. addresses for the same page. 


In one RAS cycle, 512 word memory cells of the 





KM4216C257/L/F, KM4216V257/L/F 


PRELIMINARY 
CMOS VIDEO RAM 





DEVICE OPERATION (continued) 


Load Color Register(LCR) 

A Load Color register cycle is performed by keeping 
DSF high on the both falling edges of RAS and CAS. 
Color data is loaded in the falling edge of CAS(early 
write) or WE(late write) via the Wo/DQo~w7/DQ7(Lower 
Byte), We/DQs~W15/DQ15 (Upper Byte) pins. This data 
is used in Block Write cycles and remains unchanged 
until the next Load Color Register Cycle. 


Block Write 


In a Block write cycle 8 adjacent column locations can 
be written simultaneously with the same data, resulting 











8 9 10 11121314 15 





































in fast screen fills of the same color. 

First, the internal 16-bit Color Register must be loaded 
with the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into 8 
adjacent locations of the same row of each corre- 
speonding bit plane(16). This result in a total of 128- 
bits Written in a single Block write cycle compared to 
16-bit in a normal write cycle. 

The Block write cycle is performed if DSF is low at the 
falling edge of RAS and high at the falling edge of CAS. 





Col.-Reg.8 


Wse/DQs~W15/DQ15 
































1 Row of 512 Column Mask 1/0 Mask 
RAS” \__ A2~Ao Lower | Upper Column Mask 
0.0.0 | We | Waar 
Ws/DQs~15 Upper Block I/O Mask 001 W1/DQ1_ | W9/DQ9 DQi=1 Column 
ee 010 We2/DQ2_ | W10/DQ10 Enable 
a ieee = 011 | Ws/DQs | wi1/Da11 os 
Dont Cars 100 | wadas | wiDar) ai 
bid eeand 1.01 | Ws/Dds | wis/Da1s} Dai=0 | Column 
110 We/DQe6 | W14/DQ14 Disable 
Figure 4. Block Write Scheme 111 | W7/DQ7 | Wis/ pars | 
340 


a 


KM4216C257/L/F, KM4216V257/L/F 


PRELIMINARY 
CMOS VIDEO RAM 





DEVICE OPERATION (continued) 


Address Lines: The row address is latched on the 
falling edge of RAS. 

Since 8 columns are being written at a time, the mini- 
mum increment required for the column address is 
latched on the falling edge of CAS, the 3 LSBs, Ao, A1, 
and A2 are ignored and only bits (A3~As) are used to 
define the location of the first bit out of the eight to be 
written. 

Data Lines: On the falling edge of CAS, the data on 
the Wo/DQo~W15/DQ15 pins provide column mask 
data. That is, for each of the eight bits in all 16 -bits- 
planes, writing of Color Register contents can be inhib- 
ited. For example, if Wo/DQo=1 and W1/DQ1=0, then 
the Color Register contents will be written into the first 
bit out of the eight, but the second remains 











Column 
Mask Data 








Lower Byte 








(2) 
| 2 
ris 


CASU 
WB/WE 


I 
DT/OE CWO RS. 









Wo/DQo~ 
W15/DQ15 






Address 
Mask 





Address 
Mask 


8 Col. Memory Cell of A Row 





Color Register Por aaa 


Wo/DQo ~ W7/DQ7 









4M VRAM BW Timing (Early Write) 


unchanged. Fig. 4 shows the correspondence of each 
data line to the column mask bits. 

A Masked Block Write cycle is identical to a New/old 
Masked Write-Per-bit cycle except that each of the 16- 
bit planes being masked is operating on 8 column 
locations instead of one. 

To perform a Masked Block Write cycle, both DSF and 
WBME must be low at the falling edge of RAS. And 
DSF must be high on the falling edge of CAS. In new 
mask mode, Mask data is latched into the device via 
the Wo/DQo~W15/DQ15 pins on the falling edge of RAS 
and needs to be re-entered for every new RAS cycle. In 
Old mask mode, I/O mask data will be provided by the 
Mask Data Register. 












x 
xfs fol xfs Tol xf] X: Unchanged 
Ix]1/0| fol x] 1 Memory Cell 








We/DQs ~ W15/DQ15 
Upper Byte 






4M VRAM BW Timing (Late Write) 









Address Address 


Mask 





Figure 5. Block Write Example and Timing 
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Data Output 

The KM4216C/V257 has three state output buffer 
Controlled by DT/OE and CAS,RAS. If DT/OE is high 
when CAS and RAS low, the output state is in high 
impedance (High-z). In any cycle, the output goes low 
impedance state after tciz of the first CAS falling edge. 
Invalid data may be present at the output duing the 
time after tcLz and the valid data appears at the output. 
The timing parameter trac, tcac and tad specify when 
the valid data will be present at the output. 


Refresh 

The data in the KM4216C/V257 is stored on a tiny 
capacitor within each memory cell. Due to leakage the 
data may leak off after a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM refreshes the 8192 bits selected by the row 
addresses or an on-chip refresh address counter. 
Either a burst refresh or distributed refresh may be 
used. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This 
cycle must be repeated for each of the 512 row 
address(Ao~As). 


CAS-Before-RAS Refresh: The KM4216C/V257 has 
CAS-before-RAS on-chip refresh capability that elim- 
inates the need for external refresh addresses. If CAS 
is held low for the specified set up time (tcsr) befor 
RAS goes low, the on-chip refresh circuitry is enabled. 
An internal refresh operatian occurs automatically. The 
refresh address is supplied by the on-chip refresh 
address counter which is then internally incremented 
in preparation for the next CAS-before-RAS refresh 
cycle. 

Tne KM4216C/V257 has 3 type CAS-before-RAS 
refresh operation ; CBRR, CBRN, CBRS 


CBRR (CBR Refresh with option reset) is set if DSF low 
at the RAS falling edge. This mode initiates to change 
from old masked write to new masked write cycle, and 
reset stop register to default values. 

CBRN (CBR refresh without reset) is set if DSF high 
when WB/WE is high at the falling edge of RAS and 
simply do only refresh operation. 

CRRS(CBR Refresh with stop register set) cycle is set 
if DSF high when WB/WE is low and this mode is to set 
stop register's value. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the 
output by extending the CAS active time and cycling 
RAS. The KM4216C/V257 hidden refresh cycle is actu- 
ally a CAS-beford-RAS refresh cycle within an extend- 
ed read cycle. The refresh row address is provided by 
the on-chip refresh address counter. 


Self Refresh (Only KM4216C/V257F): The Self 
Refresh is CAS-before-RAS refresh to be used for 
longer periods of standby, such as a battery back-up. 
The initialization cycle of Self Refresh can be used by 
cycle named CBRN, CBRR, CBRS, If RAS is low more 
than 100¢s at the condition of CBR, Self Refresh func- 
tion is accomplished. In this state, the external refresh 
address do not need to supply additionally on-chip 
because the refresh counter on-chip gives that. 
addresses needed to refresh. Please note that the end- 
ing point of Self Refresh is when RAS and CAS is high 
and tars of Self Refresh is the time reguiring to com- 
plete the last refresh of Self Refresh. 


Other Refresh Methods : \t is also possible to refresh 
the KM4216C/V257 by using read, write or read- 
modify-write cycles. Whenever a row is accessed, all 
the cells in that row are automatically refreshed. There 
are certain applications in which it might be advanta- 
geous to perform refresh in this manner but in general 
RAS-only or CAS-before-RAS refresh is the preferred 
method. 
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Table 1. Truth Table for Transfer Operation 








RAS Falling — 
DT/OE | WB/WE 





Transfer Operation 

Transfer operation is initiated when DT/OE is low at the 
falling edge of RAS. The state of DSF when RAS goes 
low is used to select between normal transfer and split 
transfer cycle. Each of the transfer cycle is described 
in the truth table for transfer operation. (Table 1). 


Read Transfer (RT) 

The Read Transfer operation is set if DT/OE is low, 
WBME is high, and DSF is low at the falling edge of 
RAS. The row address bits in the read transfer cycle 
indicate which sixteen 512 bit DRAM row portions are 
transferred to the sixteen SAM data register portions. 
The column address bits indicate the start address of 
the SAM Registers when SAM data read operation is 
performed. If MSB of column address is low during 
Read transfer operation, the QSF state will be set low 
level and this indicates the start address of SAM regis- 
ter is present at lower half of SAM port. (If A8 is high, 
QSF will be high and means the start address is in 
upper half). Read Transfer may be accomplished in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". Note that the rising 
edge of DT/OE must be Synchronized with the rising 
edge of SC (tTsL/tTsp) to retain the continuity of Sevial 
read data output. If the transfer does not have to be 
synchronized with SC, DT/OE may go high before CAS 
goes low and the actual data transfer will be timed 
internally. 


Read Transfer RAM—SAM 
Split Read Transfer RAM—SAM 


*: Don't care 


Transfer 
Data Bit 


Transfer 
Direction 





512 x 16 
256 x 16 


Split Read Transfer (SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical timing restrictions (between SC, DT/OE, 
RAS and CAS) because the transfer has to occur at the 
first rising edge of DT/OE. 


The Split Read Transfer cycle elinimates the need for 
this critical transfer timing, thereby simplifying system 
design. This is accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. Since 
transfer timing is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 
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A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of 
QSF. A Split Read Transfer cycle is initiated by keeping 
DSF and WB/WE high and DT/OE low at the falling 
edge of RAS. 


Address: The row address is latched in the falling edge 
of RAS. The column address defined by (Ao~A7)defines 
the starting address of the SAM port from which data 
will begin shifting out. column addrress pin As is a 
"Don't care". 


The QSF pin indicates which SAM half is shifting out 
serial data (O=Lower, 1= Upper). A split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter reach- 
es a Split SAM boundary (e.g.255th or 511th bit). 
Example of SRT applications are shown in Fig.6 
through Fig. 9 


The normal usage of Split Read Transfer cycle is 
described in Fig.6. When Read Transfer is executed, 
data from X1 row address is fully transferred to the 
SAM port and Serial Read is started from 0 (Tap 
address). If SRT is performed while data is being serial- 
ly read from lower half SAM, data from X2 row address 
is transferred to upper half SAM. The Tap address of 
SRT is loaded after the boundary location of lower half 
SAM(255th SC) is accessed and the QSF state is 
changed into high level at the rising edge of 255th SC. 
Note that in this case "256+Yo" Tap address instead of 
"Yo" is loaded. 

The another example of SRT cycle is described in Fig.7 
When Serial Read is performed after executing RT and 
SRT in succession, the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is com- 
pleted. Fig. 8 and 10 are the exanple of abnormal SRT 
cycle. 





: nn Oy op 








RAM 


X1 Row Data Full Transfer REPer one 





| 
| 
| 
| 
| 
| 
| 
| 
| 


Lower SAM : 


Serial Read (X1 Row Data) 








Half Transfer (X2 Row Data) 


—— #4 





RAM SAM 
Upper SAM : 
Serial Read (X2 Row Data) 
Lower SAM : 


Half Transfer (X2 Row Data) 








Figure 6. Split Read Transfer Normal Usage (Case1) 
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If SRT1 and SRT2 are performed in succession before 
accessing the boundary like Fig.8, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so 
that data followed by SRT2 will be remain in the upper 
half SAM. The Serial Read after lower boundary 255th 
SC is started from the starting address given by SRT2 
cycle. The Fig. 9 indicates that SRT cycle is not per- 
formed until Serial Read is completed to the boundary 


511, therefore accessed data from 0 address corre- 
sponds to the old data transferred by RT. Note that 
there is not allowed period of SRT cycle. Since a SRT 
cycle must be ended before tsTH and started after tsTs, 
a split transfer is not allowed during tsTH+ tsts(See 
Figure 10) 

A split Read Transfer does not change the direction of 
the SAM I/O port. 














c> | 


| | 

| 0 | 0 

Ae ! 

| |__| 255 | L_| 255 
256 | FI 256 | 
511 | 511 | 

| | 

| 





| 
| 256 
| CS 
| 511 
| as U a SAM 
pper : 
X1 Row Data Full Transfer | Upper SAM: Upper SAM : Serial Read 
| Half Transfer (X2 Row Data) | No Operation | (X2 Row Data) 
| Lower SAM : | Lower SAM : [Lower SAM : 





No Operation Serial Read (Xi1Row Data) 


No Operation 





Figure 7. Split Read Transfer Normal Usage (Case 2) 





FI FCTRONILS 


| PRELIMINARY 
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM 





DEVICE OPERATIONS (continued) 














| | 
| | A 
255 | 255 
| 256 | c| 256 
| | = 
| 514 | 511 
RAM SAM RAM SAM SAM 
X1 Row Data Full Transfer | Upper SAM : Upper SAM : | Upper SAM : 
| Half Transfer (X2 Row ) Half Transfer (X3 Row ) | Serial Read 
| Lower SAM : Lower SAM : | (Xs Row) 
Serial Read (X1 Row) Serial Read (X1 Row ) , Lower SAM : 





No Operation | 


Figure 8. Split Read Transfer Abnormal Usage (Case 1) 















| 
| | 
A 
| 1) 255 | Ll 255 
256 256 
| E — | a 
| 511 | 511 
i SAM | SAM 
Upper SAM : | Upper SAM : | Upper SAM : 
Half Transfer (X2Row) | Serial Read (X3 Row) | _ No Operation 
. Lower SAM : 
pies roe | cow eno | Serial Read 
Serial Read (X1 Row ) No Operation 
(X1 Row) 





Figure 9. Split Read Transfer Abnormal Usage (Case 2) 
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tSTH tsTs 


tSTH tsTs 












, Not : Not ' 
Allowed Period Aiiguied\-Périod Allowed Period Allowed Period Allowed Period 
Figure 10. Split Transfer Cycle Limitation Period 
Programmable Split SAM 


In split SAM mode, SAM is divided into the lower half 
and the upper half. 

After the last address of each half SAM(255 or 511) is 
accessed, the access will be changed one half of the 
SAM to the other half (at the loaded TAP address). 

This last address is called Stop Point. 

The KM4216C/V257 offers user-programmable Stop 
Point. The Stop Points and size of the resulting parti- 
tions are shown in Table 2. The Stop Points and size of 
the resulting partitions are shown in Table 2. The Stop 
Points are set by performing CBRS cycle. The CBRS 
cycle's condition is WB/WE low, DSF high at the falling 
edge of RAS in CBR cycle and the Stop Point is deter- 
mined by row address entering at this time. 

The Stop Point will not become valid until a SRT cycle 
is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. 

In Figure 11. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary (383), the access will jump to the TAP 
address(70) of the next half. Otherwise, the axxess will 
continue in the same half until a SRT occurs or the 
SAM half boundary (255, 511). 

Note that the Stop Point may be changed at any time 
by performing another CBRS, and new Stop Point will 


not be valid until a SRT is performed. To reset Stop 
Point, CBRR cycle must be performed. DBRR is a CBR 
cycle with DSF low at the falling edge of RAS. The 
CBRR wil take effect immediately; it does not require a 
SRT to become active valid. 


Table 2. Stop Point Setting Address 


Stop Register= Store Address of Serial Access 
Use on the Split Transter Cycle 
Stop Pointer Set — CBRS Cycle 

Number 


Stop Point Setting Address 
of Stop | Partition —~——__ 





fede 


(1 x 256) x2 








(2 x 128) x2 
(4x64) x2 

















(8x32) x2 























(16x 16) x2 


*Other Case=Inhibit 
X=Don't Care 
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CASU 
(001111111) = 2 Stop Point / Half 
Ao ~ As oh HAAS A KE WAK eI SESS RQQQQOQO00T 
WBUWEL 
DTIOE NOQQQS ~ 
IN 
DSF 
SP 
. theses 
Sa Previous Value 352 {| -- 381}3824 383 
QSF 
Start Addr. 
(351) 
127 255 256 383. 455511 





















Tap = 455 


Se | 





Figure 11. Programmable Split SAM operation 


348 





i FLECTRONICS 


PRELIMINARY 
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TIMING DIAGRAMS 
READ CYCLE 





tras trp 


tcrp 
tes 
| | taco trsH 
CASL OViH_ — tcas F 
cCASU yA tas tasc k 


tasr 





[tran | aaa a 
Vin VYVYYO YVIVVY VAY VY 
rete ROOK. Aooness PYM covumn aooress KY SRK) 
ieee tacn 


WE — SOOO ROLL 






trys tray 
IH — f¥VY¥Y 


DE OO Is, WON 
Vin —VYVVVYV TSR Y YY Y VY Y VY V 
0 OT RRR ORIN 
Van — WOIVYVYVVVVVV YY Pa 
ew — RROOOOOOF a ae 


W15/DQ15 


| Vou — f+ teiz A 
Vo. — . 


trac 


LX Don’t Care 
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FAST PAGE MODE READ CYCLE 


RAS 


CASL 
CASU 


DT/OE 


DSF 


IN 


Wo~DQo 
W15/DQ15 


L OUT 


< < 
= = 


— RY Y \A/ RIV VAIV/V RA VV VA\/ 
vey UA AO AR ASSN 
elim HTT i LTT ELLE 
mM 





t tec tec tes t 
CRP is top CPN 
ne tcas tcas |_| 














; | ; /y} 
tei vst | | 

a X ae OX X ) 

cooness PRN soontss KRY 

tacs trou 

a 


rT 
— CY 


mill 


W 














PIV Y YY 


trus 
Zh 


Pele Waly. detected 

~ XXXKKYY Het IE fa 

— Oy ar ler ee 
taa : taa 

; OPEN aX oATLOUrD A BATA HED Hy ere our) 


trac _ 


KX Don’t Care 
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Truth Table for Write Cycle(1) 


CAS Lor WBL(U)/WEL(U) 
*S 
Wi/DQi 







FUNCTION 









Wi/DQi (3) 
(New Mask) 










Write Data 
Masked Write Data 
Column Mask 
Column Mask 
Write Mask Data 
Color Data 






Normal write 
. Masked Write Write Mask 
Block Write (No I/O Mask) (4) x 
Masked Block Write (4) Write Mask 
Load Mask Data Register (2) 
Load Color Register 

















4-0-4 --A00 





Note: 
(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing dia- 
gram on the following pages 
(2) Old Mask data load 
(3) Function table for Old Mask and New Mask 





Write using mask register data 
(Old Mask Data) 
[Non Masked Write 


Cycle Write using New Mask Data 
Executed Wi/DQi=0 Write Disable 
Wi/DQi=1 Write Enable 
Non Masked Write 

















x : Don't Care 


(4) Function Table for Block Write Column Mask 


Column 
Address 


A2 Ail AO 


















Wi/DQi=0 Wi/DQi=1 





Lower Byte 





Upper Byte 




































0 Wo/DQo Ws/DQs 

1 Ww1/DQ1 Wo/DQ9 

0 W2/DQ2 W10/DQ10 Color Register Data 

1 Ws3/DQ3 W11/DQ11 No Change the are Write to the 

0 Wa4/DQ4 W12/DQ12 Internal Data Corresponding Column 
1 Ws/DQs W13/DQ13 Address Location 

0 We/DQe W14/DQ14 

1 W7/DQ7 W15/DQ15 
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EARLY WRITE CYCLE 


tre 


tRAS tre 


ViH — 
RAS Vit 


CASL Viq- — 
CASU Vii — 







Vine— 
Ao-Ag 


OOOO XY) 
tcwL 
tRWL 


Vit — 


twsrR 


pre cen 
ee a 





twp 


O00 LX XXX AX 


ROQOYOY OYA 


ahi Viq — V/ 
DT/OE Vit — XX 


: ve pa aa {|__| 
oe — OR? ROO ROO KX XA 


COO) 


tos: tbH 
Viq — 
wopne 7" vn — DK 2 OE IROL 
alain na oO? OO) Opler 


Ky Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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LATE WRITE CYCLE 





tre 


tras trp 





RAS 





we YES 
OB Vit — XXX Address 
twsr 


Pepe els 
ete Vit — Ox 


tRWL 


LOOK 


esas , peg 
= SE ca | KKK 
Ld 





tFsR 


aan 0.0) SECIS 610.0) NNN “SOOLOCACAO‘OTUCALACOIOLOCOLNIN 


tos tbH 
woe XR XX RX 
~W15/DQ15 Vou — 


OUT Open 


Vo. — 


KY Dont’ Care 


Note : In Block write cycle, only column address A3~As are used. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 


trwce 





tRAS trp 
RAS Vin — 
Vit 
tore tcsH 
oe on troD tRSH 
=—_ Vin ie 7 Vom 
= | a sh 
7 pa a jan ee ae 
nore Ye XX MOO = XXXXXXXXEXXXAYAKK 
" a 
trwD tcwL 
wl tcwo tRWL 


ee eet} 


wane \" — XXX over —t ” XXKKKKKKNYD 
onoe yt" XXX ioe 


DF XO Sone a XXX 


: tus wl tcac ge 
woo Nv SYD KY = REID OA OAOOAULOLOLOLO 


~W15/DQ15 Vou — 
OUT. 


VoL Ce ary 
Data-Out 





KX Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE EARLY WRITE CYCLE 





tRASP trp 
fan ViH 
RAS VIL 
ton RP tHPC. tRSH 
ae tcas tcas tcas 
CASL VIH 
CASU Vit 





ee) 
Vv = 
Ao-As ve es OX Wh __ssets_) [fe XXX — XX ae Far a drone 
call 
— Vi 
WEWE yy, a Ot Sn arin sobs ra ec 


me ys eo 


DSF aie 0 a 


vn — ae pane i Saas aes RD 
IN Va — OD ‘a 





woos ve — AS RAYS ame aa as Cs XXXKXXKKXXXX 
~W15/DQ15 Gon 
L_out Vou _ Ls HEN 


KY Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE 










trasp tap 
es Viq 
RAS onic 
tcrP 

oi 3 [Nooo = 15-4) tcas 
ASL VH — J 
CASU Vit — j 

t [| | tasc = 
mek Vin Y\\ a Cay Column XXX Column ECC": Column *4/ Row 
oe vi — LYVY WV 


Se KO ae KON a 
a 7 tcwL 
ea ae 
a i WO 












DTOE : = 7 
| tCFH 
Va — Lh VA — ly IV VV VV 
DoF vu v 1 KK RAS 
A tcac | =H be 
os tor 
pep ee TR 
— (—"He 
ype I toez ml toez 
L___ vor = () { ) 


Valid Out Valid Out Valid Out 


kX Don't care 


Note : In Block write cycle, only column address A3~As are used. 
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RAS ONLY REFRESH CYCLE 








bw tac 
tras tae 
Vin 
RAS V fs 
: tcrp tapc tore 
CASE Vij 
CASU Vv = 
t tasr trax tRAH 








—- YYVVY ¥Y hae ae VY YVYYVYY VY YY YY YY VVVY ¥ YY — ae YYY 
BA gS ee 4 


on Ee 


oe AY | RO RY) | RX 
Vin —DWYYVY = TITTY VV VV VY YY VV tRFH VY 
fe ON OOOO OOOO, _| AX 
Wo/DQo Vor: 


6) 2) = | 
~W15/DQ15 VoL — 


RA DON’T CARE 
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HIDDEN REFRESH CYCLE 


DSF 


Wo-DQo 
~W15/DQ15 


Vie 
Vit 


Vin 
Viv 


Vin 
Viv 


<< 
= 


<= 5s 
c x 


VIH 


i re Nae 





t tac 


tras tras tap 


SS ER 
-_ fon J 
ole ey 


traw 
a oe 
— QOQQGA Hooness A soars ROO OO MONOONOY 
ri a 
OOOO. 


D2 

















eaeceneereatececeees 
OOOO OOOO 


toFF(CAS) 
toFF(RAS) 


torr toac re 
- 4 
v VALID DATA-OUT 
: : = ne 
TAA 


taac—=| 


a aS Ls 


KA Don’t Care 
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KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM 


CAS BEFORE RAS REFRESH CYCLE 


tac 
trp trp 
Vip tras 





RAS 


t 
Vi — RPC 
tcsr 
(— z= t 
CASLOVIH ae 
CASU yy — 


tRAH 


west TXB _ = KRXXXRIHONRXEXRXXXRK KD 
rane“ i a UATOWMLOACMATOACOOLOAIOCOrerOeele 


mer ISX YHRRAR ARAN KKH 


rsa wo 
ose AMAA, 8 XXX 


‘OFF 


Wo/DQo~  YoH— h 


W15/DQ15.— VoL. — Aen 


RO Don’t Care 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 


LOGIC STATES 
FUNCTION CODE A C 


B 
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) CBRR 0 
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 1 
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) 

























an i 
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CAS-BEFORE-RAS SELF REFRESH CYCLE 


tRP tres 
tRASS 


== ViH— 
RAS 
Vit — 
tRPC 
tosh tRPC 
tcHs 
CASE OVIH — 
CASU Vit 
tOFF 
Wo/DQo0 Vou — ' 
~W15/DQ15 Vo. — 


KY Don't Care 


*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 








Vin o tras 
RAS Vii — 
tcsr topr 
tour — tasn 
OE YW a me a, 
CASU Vii — i 
, tFSR 


ial 
pore = SOOO ase RKO IO 
ee Se RR eifcou umn aoonessh YQ RY 












X ROOK OO 









i 
Vis — SS ONAN VAN AU UU AAU UU INU NU AAU U NU AU UU UU U UG 
or OY ROD OOH OOR 
READ CYCLE uae 








—— Vin — RARAARIRARALSALSARAASY Y ; 


torr 








> 
eX? f VALID DATA-OUT \ 
Ny 


Wo/DQo Vou. == 
~W15/DQ15 VQ, 











WRITE CYCLE si 
Vig XXXXX¥ od 
we SS 













OO 
imal 


XXX 


Rese 
— ARE Vin — YVYVY Y Y Wi YY YY YY YYSAYA VY \/ YY Y YY VY Y YY 


Vii — WA NMAAKRAAASABRAAAAABALSA A 


vat h 
READ-MODIFY-WRITE CYCLE 
= = 


Vin — Ke — TYY VY VY YF 
ics CN EE CS 


aa es EY 







trwe 





twe 


al 
= 


Vit — RQDQDD_YE  . EYES, NS . 
tac Ld DH 
ws a 
Wo/DQo_ ( Vou — X) 3 
~Wi5/DQ15 | vo, _ XK i, p 
tus | | tMH 


VALID DATA-OUT 
Vin —~ FOVVTVY VYVYYYVVY YY VY PY YY YVYYVYVYVYYY YY VV 
EO a 


RY DON'T CARE 
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SPLIT READ TRANSFER CYCLE 


RAS 


Ao-As 


DT/OE 


sc 


SQo~SQi15 


Vn 


VOH — 
VOL 


Vou 
Vou 


= VY LV, a 


© SN 


DALAL L\A\ 


tsts 


511 
(255) 


510 
— (254) 
tsap 


Note: SE=Vi_ 


W 


SOO) 











tore 





tosH 


RAL 
A tcas 
L— taco 


tasr tran 





tasc 
— toau 


t Ao~A7 : TAP 
WSR tawH Ag: Don't Care 


aes Be V/V VY SYVY SV NV YW SPV V YW VV VV VV VV \/ 
” TRY OS SSS SS SSO 


tris 
VYVV/ 





tary 








Low SAM 0~255 
Upper SAM 256~511 


trsH 


a 


X 


{|/ 





YY 


tsTH 


Ce 


OLN Li\A\4\ L\/\ 


P+256 
(P) 


EXDOOOOEKE 


Ky Dont’ Care 





a 


362 


| PRELIMINARY 
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM 





REAL TIME READ TRANSFER CYCLE 


~——____ tac 
tras tap 





ViHq — 
Vit = 


als tCSH 
aa treo tRSH 
cast OH \ \ tcas J 7 
CASU Vit 7 h 
eas 
ae 





hohe cn nopness EY ADBmCSsiey DEREK KEK KR KR KKX 
tRWH Ao-Ag: TAP 
Ea 






—.-— ViH — Y eA A/\/\/\/ au AS/Y VV VS YVVVY \/ VVY V/V \/ VY VYVVY 

WEE XY GliNsrsnsHatalsearsrsreeratarecararararararararorarorerorerorrenraroronrnnnarnnnn 
eA AAA AAASASAMV VV VA AAMAS YV VY ¥ Y 

no NORA 


VVVAAAAAALAAAAALAL 
AVY \/ VYAYYV VYVYYW¥VJVWJ°W@JV®@¥W/JV YW ¥ PYYWY#JPYYY@Y¥@¥VY¥ VWY® WW WY V¥@ WY YY VWV®V VY 
re, 2 TERY (TE SS RC KKK 












mE, 








Wo/DQo VoH — N 
~W15/DQ15 VoL — 
tscc tscc 
tsc tsce tTst tTsD tscp — tscp 
ViH 
a Vv iz \ La - 
Lo 
tsou 'SOH 
VoH — 
SQo~SQ15 Wee Valid Data-Out XJ Valid Data-Out Valid Data-Out i Valid Data-Out XJ) Valid Data-Out 9 
 —— Previous Row Data New Row Data 
| 
i] 
VOH — 
QSF ( TAP MSB (As) 
VoL — 
Note: SE=Vit 


KY Don’t Care 
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tras 


RAS 





tos 



























tcaH 





tran 











DE OCH = ED 
= S| 







=o YVVVY 
DT/OE 


H ~YVVy 
SA 





trap 


L\ 








YYVVY \7 
ss ara 





| 


—__~ 





Wo/DQo ~ VoH 


FF 
tcso 
~ tasp 
) 








W15/DQis5 Vor — 
tsrs 
r ; 
SC . INHIBIT RISING TRANSIENT 
Vi = 
Vou — = 
$Qo~-SQ15 Valid Data-Out 
Vo. — 


tcap 
tRQD 


Note: SE=Vi. 


el? 


EI Erronaire 


trso—~4y 


tscp 





[son 
(| = Valid Data-Out ) 


TAP MSB (A8) 


Ww Don't Care 
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SERIAL READ CYCLE (SE=ViL) 





es V ay 
RAS i 
Vi 
— oie IH =r. 
DT/OE 
a 
Vino 
sc 
Vii 
Vou — VALID VALID 
SQo~SQ15 ? DATA-OUT DATA-OUT 
ol 7 





Note: SE=Vj. 


SERIAL READ CYCLE (SE Controlled Outputs) 






















FT ROR aN 
Vio = n-3 n-2 ies — — n+2 
sor-sos yz )X barwour XY SthRour ore oun 


VALID 
DATA-OUT 


Me Don't Care 
en ~ 
FIerTRnaAire 
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PACKAGE DIMENSIONS tee 
Units: Millimeters 
64 Pin Plastic Shrink Small Out Line Package 








| 0.565 0.30 | | 0.75 
0.665 0.40 0.85 


70(64) Pin Plastic Thin Small Out Line Package (Type Il Forward) 
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256K x 16 Bit CMOS Video RAM 
FEATURES 


¢ Dual port Architecture 
256K x 16 bits RAM port 
512 x 16 bits SAM port 

« Performance range: 


Speed| -60 | -70 | -80 








Parameter 

RAM access time (tRAC) 60ns | 7Ons | 80ns 
RAM access time (tcac) 15ns | 20ns {| 20ns | 
RAM cycle time (tRc) 110ns | 130ns | 150ns 








RAM page | KM4216C258 | 24ns | 28ns | 33ns | 
cycle (tupc)| KM4216V258 | 24ns | 28ns | 33ns 
SAM access time(tsca) 15ns | 17ns | 20ns 
SAM cycle time (tscc) 18ns | 20ns | 25ns 
RAM active] KM4216C258 | 120mA| 110mA | 100mA 























current — | Kmg216v258 | 110mA| 100mA| 90mA 
SAM active | KM4216C258 | 50mA | 45mA | 4omA 
current | KM4216V258 | 40mA | 35mA | 30mA 

















¢ Fast Page Mode with Extended Data out 

* RAM Read, Write, Read-Modify-Write 

* Serial Read (SR) 

¢ Read / Real time read transfer (RT, RRT) 

¢ Split Read Transfer with Stop Operation (SRT) 

+ 2 CAS Byte/Word Read/Write Operation 

¢« 8 Column Block Write (BW) and Write-per-Bit 
with Masking Operation (New and Old Mask) 

* CAS-before-RAS, RAS-only and Hidden Refresh 

- Common Data I/O Using three state RAM Output 
control 

* All Inputs and Outputs TTL Compatible 

« Refresh: 512 Cycle/8ms 

¢ Single + 5V+10% Supply Voltage (KM4216C258) 

* Single + 3.3V+10% Supply Voltage (KM4216V258) 

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch) 

¢ Plastic 70-pin 400mil TSOP (0.65mm pin pitch) 
(Forward and Reverse Type) 

« Device Options ¢ Part Marking 

-. Low Power Dissipation 


Extended CBR Refresh (64ms) L 
-. Low Low Power Dissipation 
Self Refresh (128ms) F 


« Low Vcc(3.3V) Part Name: KM4216V258 


GENERAL DESCRIPTION 


The Samsung KM4216C/V258 is a CMOS 256K x 16 bit 
Dual Port DRAM. It consists of a 256K x16 dynamic 
random access memory (RAM) port and 512 x 16 static 
serial access memory (SAM) port. The RAM and SAM 
ports operate asynchronously except during data trans- 
fer between the ports. 


The RAM array consists of 512 bit rows of 8192 bits. 

It operates like a conventional 256K x 16 CMOS DRAM. 
The RAM port has a write per bit mask capability. 

Data may be written with New and Old Mask. The RAM 
port has a Fast Page mode access with Extended Data 
out, 2 CAS Byte/word Read/write operation and Block 
Write capabilities. 


The SAM port consists of sixteen 512 bit high speed 
shift registers that are connected to the RAM array 
through a 8192 bit data transfer gate The SAM port has 
serial read capability. 


Data may be internally transferred from the RAM to 
SAM ports using read, and programmable (Stop 
Register) Split Transfers. 


Refresh is accomplished by familiar DRAM refresh 
modes. The KM4216C/V258 supports RAS-only, 
Hidden, and CAS-before-RAS refresh for the RAM port. 
The SAM port does not require refresh. 


All inputs and I/O's are TTL level compatible. All 
address lines and data inputs are latched on chip to 
simplify system design. The outputs are unlatched to 
allow greater system flexibility. 































































Pin Name Pin Function 
SC Serial Clock 
SQo-SQ15 Serial Data Output 
DT/OE Data Transfer/Output Enable 
CASL, Column Address Strobe 
CASU (Lower /Upper) 
RAS Row Address Strobe 
WB/WE Write Per Bit/Write Enable —_—| 
Wo/DQo-W15/DQ15 Data Write Mask/Input/Output 
SE Serial Enable 
Ao-As Address Inputs 
DSF Special Function Control 
Voc |KM4216C258 | Power (+5V) 

KM4216V258 | Power (+3.3V) 

Vss Ground 
QSF Special Flag Out 
N.C No Connection 
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PIN CONFIGURATION crop views) 


W3/DQ3 
VSS 
SQ4 

W4/DQ4 
SQ5 


Wws/DQ5 


FORWARD 





Cleeronaire 


* KM4216C/V258G/GL/GF 


Vcc re) 64] SC 
DT/OE 163] SE 
vss 162] VSS 
sao $Qis 
W0/DQO W15/DQ15 
sat [6] $aQ14 
W1/DQ1 W14/DQ14 
vec [8 | VCC 
sa2 [9] $Q13 
W2/DQ2 W13/DQ13 
SaQ3 SQi2 
W3/DQ3 W12/DQ12 
vss VSs 
$a4 sai 
W4/DQ4 W11/DQ1i 
S$Q5 $Qio 
Ww5/DQ5 W10/DQ10 
VCC VCC 
SQ6 sag 
W6/DQ6 W9/DQ9 
sQ7 Sas 
W7/DQ7 W8/DQ8 
vss VSS 
CASL DSF 
WB/WE NC 
RAS CASU 
A8 QSF 
A7 AO 
AG Al 
AS A2 
A4 A3 
VCC VSS 


Sc 

SE 

vss 

SQi5 
W15/DQ15 
SQt4 
W14/DQ14 
voc 

SQ13 
W13/DQ13 
$Qi12 
W12/DQ12 
VSS 

sat 
w11/0Q11 
$Q10 


W10/DQ10 
vec 
Sag 
Ww9/DQ9 
SQ8 
W8/DQ8 
VSS 
DSF 

NC 
CASU 
QSF 

AQ 

Al 

A2 

A3 

VSS 





* KM4216C/V258R/RL/RF 


W13/DQ13 
$Q12 
w12/DQ12 
VSS 

$Q11 
w11/DQ11 
$Q10 


W10/DQ10 
VCC 
SQ9 
w9/DQ9 
SQ8 
W8/DQ8 
VSS 
DSF 

NC 
CASU 
QSF 

AQ 

Al 


REVERSE 





VCC 
DT/OE 
vss 
sao 
Wwo/DQo 
sai 
w/oa 
VCC 
SQ2 
w2/DQ2 
SQ3 
W3/DQ3 
VSS 
Sa4 
Ww4/DQ4 
SQ5 


ws/DQ5 
VCC 
SQ6 
W6/DQ6 
SQ7 
W7/DQ7 
VSS 
CASL 
WB/WE 
RAS 

AB 

AT 

AG 

AS 

A4 

VCC 
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FUNCTIONAL BLOCK DIAGRAM 


W15/DQ15 



























COLOR 
REGISTER 
(16 BIT) 


OLD MASK 
(16 BIT) 
16 


BLOCK 
WRITE 
CONTROL 


NEW MASK WRITE 
(16 BIT) CONTROL 


4344N8 LNdNI 


















¥344dNd LAdLNO 






= 
= 
5 ° 
GQ) 
m 
Zz 
m 
v 
> 
Oo 
D 512 
x16 512 x 512 x 16 


CELL ARRAY 


en) 
Cc 
n 
7 
m 
D 


WIYAS LNdLNO 








Q 
fe) 
r= 
Cc 
= 
Zz 
O 
m 
QO 
O 
i) 
m 
D 








512 x 16 


ROW DECODER SERIAL 


ADDRESS 








STOP REGISTER 
COLUMN ADDRESS ROW ADDRESS 
BUFFER (9 BIT) BUFFER (9 BIT) papas 
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FUNCTION TRUTH TABLE 
Mnemonic | ___RAS 1. Di Input _ Register sgt 
Code |CAS| DT/OE| WE ae RAS | CAS| RAS| CAS/WE| Mask | Color 
CBRS 0 x Stop CBR Refresh/ Stop 
CBRN 0 x CBR Refresh 
CBRR 0 x x 0 - - CBR Refresh 
(Note 1) Le (Option reset) 
ROR 1 1 x iy 7 ROW = - - RAS-only Refresh | 
RT 1 o | 1/ olf x | Row x x x ah ae Read Transfer 
| _ SRT a ee eam | ROW x x | : =| Spi Read Transfer 
RWM | 4 a le o | o | Row wil! Data | Use | - | Masked write 
|_| A iz (New/Old Mask) 
aww | 1] 1 {of o|] 1 | Row WMi| Column | Use Use | Masked Block Write 
Hh _| Mask | i (New/Old Mask) 
| RW 1] 4 ar 0 0] ROW x | Data : - | Read or Write 
7 =.‘ sll (Note6) | 
| BW mae 1 1 \° 1 ROW | Col. x. Column - Use | Block Write 
iL Mask 
a LMR ee + 1 da 1 6 ROW; x 7 WMi + Load is - Load (Old) Mask 
(Note 2) (Note7) (Noted) a Register set Cycle 
LCR 1 14 ra 1 1 ROW] x x | Color Load | Load Color Register 
(Note7) 
































X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15) 
RAS only refresh does not reset Stop or LMR functions. 


Notes: 

(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either 
CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options. 

(2) After LMR cycle, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS- 
before-RAS refresh while using Old mask) 

(3) After CBRS Cycle, SRT use STOP Register as a boundary address. 

(4) Stop defines the column on which shift out moves to the other half of the SAM. 

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle. 

(6) In the case of read cycle, DSF is don't care 

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired. 
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ABSOLUTE MAXIMUM RATINGS* 






Rating 
Km4216C258 | KM4216V258 
-1 to +7.0 -0.5 to Vec+0.5 | 
-1to + 7.0 -0.5 to +4.6 
55t0+150 | 85 to +150 


en eee 


50 50 

















Voltage on Any Pin Relative to Vss 













Voltage on Supply Relative to Vss Vcc 








: 







Storage Temperature = Tstg 


Power Dissipation 


Short Circuit Output Current 



























* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, TA=0 to 70°C) 
KM4216C258 



















Supply Voltage 





* Ground 





input High Voltage 

















Input Low Voltage 








Input Leakage Current (Any Input 0< Vin <Vcc+0.5(0.3*1) 
all other pins not under test=0 volts). 








(RAM loH=-2mA, SAM loH=-2mA) 








Output Leakage Current (Data out is disabled, 5 | 
0V<VouT<Vcc) ss se Mi ell BA : 
Output High Voltage Level VoH | 





Output Low Voltage Level 
(RAM loLt=2mA, SAM lot=2mA) 


Note) “1 : KM4216V258 











CAPACITANCE (vcc=5v, f=1MHz, Ta=25° C) 









Input Capacitance (Ao~Aa) 
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) 
| Input/Output Capacitance (Wo/DQo~W15/DQ15) 
Output Capacitance (SQo~SQ15, QSF) 
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DC AND OPERATING CHARACTERISTICS 


(Recommended operating conditions unless other wise noted) 


KM4216C258 KM4216V258 ' 
Parameter (RAM Port) 6 7 = 6 7 3 Unit 
120 









































Operating Current*1 110 | 100 | 110 | 100 | 90 mA 
(RAS and CAS cycling @ trc=min) | Active 160 [145 | 130 | 140 | 125 110 | mA_| 
Standby Current Standby"4 10 | ad 10 [10 | 10 | 10 Ee a 
(RAS, GAS, BT/OE, WB/WE=Vin Active 50 | 45 | 40 40 | 35 | 30 | ma 
DSF=Vu) Standby*4 200 | 200 | 200! 200 | 200 ee uA 
Standby*4 150 | 150 | 150 | 150 | 150 | 150 | pA 
RAS Only Refresh Current*1 Sandby*4 ral 110 | 400 | 10 100 20_| ma 
(CAS-Vin, RAS cycling @tac=min Active 160 | 145 | 130 | 140 | v5 to mA 
Extended Fast Page Mode Current*1| Standby*4 110 | 100 | 0_| 100 | 90 ao | ma | 
(RAS=Vit, GAS Cyciing @tec=min Active 150 | 135 | 120 130 | 115 | 110 mA 





CAS Before-RAS Refresh Current*1 | Standby*4 





i a 

120 | 110 | 100 | 110 | 100 90 | mA 

(RAS and CAS Cycling @trc=min Active 160 | 145 |} 130 | 140 | 125 | 110 mA 7 
4 


Data Transfer Current *1 Standby*4 140 | 130 | 120 130 | 120 | 110 mA 
(RAS and CAS Cycling @trc=min) Active IcceA 180 | 165 | 150 | 160 | 145 | 130 | ma 



























































Block Write Cycle Current *1 Standby*4 | Icc7 120 | 110 | 100 | 110 | 100 90 mA 
(RAS and GAS Cycling @trc=min) 160 | 145 | 130 | 140 110 | mA 
Color Register Load Current *1 Standby*4| — Iccs 110 90 80 90 80 70 mA 
(RAS and CAS Cycling @trc=min) Active 90 mA | 
Battery Back Up Current *2 

CAS=CAS Before RAS Refresh 

Cycling or <ViL Standby*4|  Iccg 300 LA 
RAS=tras(min) to 14s | 

trc=125 us (64ms for 512 rows) 

DT/OE, WB/WE, DSF > Vin or< VIL _— ie 
Self Refresh Current *3 

RAS, CAS <0.2V(128ms for 512 rows) 

DT/OE, WB/WE, Ao~As, DSF >Vcc - | Standby*4| Icc10 250 | wA 
0.2v or <0.2V 

DQ0~15=Vcc-0.2V, 0.2V or OPEN 














Note *1 Real values dependent on output loading and cycle rates. Specified values are obtained with the 
output open, Icc is specified as average current. 
In Icc1, Ica, Ioce, Icc7, Iccs, adress transition should be changed only once while RAS=VIL. 
in Icca, Address transition should be changed only once while CAS=Vin 
*2 KM4216C258L only : ViH>Vcc-0.2V, ViL<0.2V 
*3 KM4216C258F only : ViH >Vcc -0.2V, ViL<0.2V 
*4 SAM standby condition : SE>Vin, SC<Vit or >Vin 
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AC CHARACTERISTICS. o°c<ta<70°c, KM4216C258 : Voc=5.0V+10%, KM4216V258 : 3.3V+10%,) 
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ELECTRONICS 


-6 -7 -8 
Parameter Symbol Min! Max Min] Max Min| Max Unit | Notes 
Random read or write cycle time tRC _| 130 150 ns | | 
Read-modify-write cycle time tRwc | 155 185 2001 ia ns 
Hyper page cycle time tHPC = ao = aK 
28 33 ns | 16 
Hyper paage read-modify-write cycle time | tHPRWC 80 85 90 ns 
| Access time from RAS tRAC 60 70 | eo | ns | 3 5,11 | 
: — Te ie = ee 
Access time from CAS tcac 15 20 20 nsf 3,5,6 | 
Access time from column address | tAA 30 | | 35 a 40 | nsf 3,11 | 
Access time from CAS precharge tcPA 35 40 45 ns 3 
CAS to output in Low-Z ~ | taz 3 ile et l 3 [ns | 3 | 
Output buffer turn-off delay tOFF 0 15 0 a 15 i ol 15 | ns 7 | 
Transition time(rise and fall) ltr 2 50 3 ia 50 2 50 ns | 2 
RAS precharge time tRP 40 ‘| 50 60} Tons mt 
RAS pulse width tRAS 60 10K | 70 10K 80 10K L ns 
RAS pulse width (Hyper page mode) [tease | 60| 100K | 70| 100K | 80] 100K | ns i ~y 
| RAS hold time tRSH 15 20 20 _ns | 
CAS hold time tCsH 70 65 jon | 
GAS pulse width ae 15 10K | 15 10K 20 10K Lae ie 17 | 
| io| ~=—Ss«d|st 12 ns | 16 
RAS to CAS delay time taco 45 | 20] 50 | 20 60 / ns| 5 | 
| RAS to column address delay time tRAD 35 15 [ 35 15] 40 ns | 11 
CAS to RAS precharge time tCRP 5| 5 ns 
CAS precharge time(C-B-R counter test cycle) | tcpt 10 | 30 a ns _| | 
CAS precharge time (Hyper page mode) | tor 10] L 1 10 ns 17 | 
| Output hold time from CAS tDOH | ue 5| ns [ 
Row address set-up time | tase 0 0 ns | 
Row address hold time tRAH I 10 19] [_ns | 
Column address set-up time | tasc <ul o| | 0 tae al 16 _| 
Column address poles _[_tcaH | 12 = iad 5 ns 16 
Column address to RAS lead time tRAL 35 40 ns 
Read command set-up time tRCS _ aaa 0 ns 
Read command hold referenced to CAS tRCH 0 ae 0 0 ns 9 | 
Read command hold referenced to RAS tRRH 0 o| im 0 ns 9 
Output buffer turn off delay from WB/WE twez 0 15 0 15 7 15 Pre 7 | 
Write command pulse width | twz 10 a 10 10 | ns | 7 | 
Write command hold time twcH 10 10]. 15 ns 
| Write command pulse width twp 10 10 15 ns r 
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AC CHARACTERISTICS (Continued) 










































































































































































Write command to RAS lead time tRWL | 15{| | 18 20 
Write command to CAS lead time ltom | 15] 15 20 19 
Data set-up time tos | | 0 of [ns | 10 | 
Data hold time wow { 1of | s2] tts] ns | 10 | 
Write command set-up time twcs 0 0 0 8 
CAS to WE delay tcwo | 40 45 45 8,18 
RAS to WE delay trwo | 85 95 105 8 

[ Column address to WE delay time tawD 50 om 55 [60 8 

| CAS set-up time (C-B-R refresh) tcsR 10 be 10 20 
CAS hold time (C-B-R refresh) tCHR 10 10 ns | 21 
RAS precharge to CAS hold time tRPC | 10 al 10 ns 

| RAS hold time referenced to OE tROH 20 AN 20 ns Acs _| 
Access time from output enable | TOEA 15 20 | 20 ns 
Output enable to data input delay : toED 15 Lee 5 | ns | | 
Output Buffer turn-off delay from OE | toEz 15 0 | 15 0 15 | ns 7 
Output enable command hold time tOEH 15 ai 15| ns 
Data to CAS delay — tozc + 0 LL 0 { ns el 
Data to output enable delay tDZo ol 0 | ns | 
Refresh period (512 cycle) _| tREF 8 | Mea 8 a [ | ms 
WB set-up time twsrR LL 0 0 ns | 
WB hold time tw 10[ 15 _| ons 
DSF set-up time referenced to RAS tFSR ST 2 ae 
DSF hold time referenced to RAS {ArH 10 15 ns | 
DSF set-up time referenced to CAS | tesc i; o| ies ) ns | 
DSF hold time referenced to CAS __| torH =e 15] [16 ns 
Write per bit mask data set-up time tmMs 0 0 ns 

1p hea oh [ 
Write per bit mask data hold time {MH 10 15 ns 
RAS pulse width (C-B-F self refresh) tRass 100] _—‘| 100 us | 15 
RAS precharge time (C-B-R self refresh) tRPS 130 150 ns 15 
CAS hold time (C-B-R self refresh) tcHs Oi Oe ns 15 
DT high set-up time ims | 0 | of fs | 
DT high hold time __ | tTHH 10 ns 2a) 
DT tow set-up time za tTLs 0 ns C 
DT low hold time tTLH 10 ns + 
DT low hold referenced to RAS Th tem 50 He 
(real time read transfer) 2 
DT low hold referenced to CAS | 
tCTH 15 ns 

















(real time read transfer) 
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AC CHARACTERISTICS (Continued) 





































































































Parameter Symbol Unit | Notes 
DT low hold referenced to column address i ag 
{real time read transfer) 
DT precharge time _|tr ns | 5 
RAS to first SC delay (read transfer) | tasp a ns ia | 
| CAS to first SC delay (read transfer) ese = ns [| J 
Col. Address to first SC delay (read transfer) | tas 4 ns ae | 
Last SC to DT lead time tTsL ns | : 
DT to first SC delay time (read transfer) ~ | tsp “| ns | 
LAST SC to RAS set-up time | ters [ns | 
SC cycle time | sec ns 14 
| SC pulse width (SC high time) | tsc nl 
| SC precharge (SC low time) sets ns | icay| 
| Access time from Sc eas 20|_ns 4 
Serial output hold time from SC tSOH ns | | 
| Access time from SE tSEA = 20] ns | 4 : 
SE pulse width }tse | 20 | ns 
SE precharge time tseP ns 
Serial output turn-off from SE tsez 15| ns 7 
Split transfer set-up time tsts es zal __{_as 
Split transfer hold time tSTH [| 25 | ie 25 __|_ns 
| SC-QSF delay time | tsap 20 | 25 | 25; ns a 
DT-OSF delay time [ trap ao] | 25 | 25| ns | | 
| RAS-QSF delay time oa tROD 70 o 75| | 80! ns ie 
| CAS-QSF delay time tcap 35 35 | LE 40| ns 
DT to RAS Prechange time [ trap 40 50 | 60 aD ns | “I 
| GE high pulse width [torr | 10 10 | mon ns | | 
OE high hold time from CAS high toEHC | 10 10 | 10 i ns 
OE to CAS High set-up time OCH 5 5 | sy ns | = 
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NOTES 


1. 


10. 


11. 


12. 


An initial pause of 200us is required after power- 
up followed by any 8 RAS 8 SC cycles before 
proper device operation is achieved.(DT/OE=High) 
if the intenal refresh counter is used a minimum of 
8 CAS-before-RAS initialization cycles are 
required in stead of 8 RAS cycles. 

Vix(min) and ViL(max) are reference levels for mea- 
suring timing of input signals. Transition times are 
measured between ViH(min) and ViL(max), and are 
assumed to be 5ns for all input signals. 

Input siganl transition from OV to 3V for AC timing. 
RAM port outputs are measured with a load equiv- 
alent to 1TTL load and 50pF. 

DouTt Comparator level : VoH/VoL=2.0V/0.8V. 

SAM port outputs are measured with a load equiv- 
alent to 1TTL load and 30pF. 

Dout comparator level: VOH/VoL=2.0/0.8V. 


Operation within the trcp(max) limit insures that 


tRac(max) can be met. The trRcp(max) is specified 
as a reference point only. If tacb is greater than the 
specified tacD(max) limit, then access time is con- 
trolled exclusively by tcac. 

Assumes that trop > tRcp(max). 

This parameters define the time at which the out- 
put achieves the open circuit condition and are 
not referenced to VoH or VoL 

twcs, tRwD, tcwo and tawp are nonrestrictive oper- 
ating parameters. They are included in the data 
sheet as electrical characteristics only. If twcs> 
twcs(min) the cycle is an early write cycle and the 
data out pin will remain high impedance for the 
duration of the cycle. If tcwo >tcwpd(min) and trwo 
>trwo(min) and tawD >tawp(min), then the cycle 
is a read-write cycle and the data output will con- 
tain the data read from the selected address. If 
neither of the above conditions are satisfied, the 
condition of the data out is indeterminate. 

Either tRcH or tRRH must be satisfied for a read 
cycle. 

These parameters are referenced to the first CAS 
leading edge in early write cycles and to the WE 
leading edge in read-write cycles. 

Operation within the trap(max) limit insured that 
trRac(max) can be met. tRAD(max) is specified as a 
reference point only. If trap is greater than the 
specified tRAD(max) limit, then access time is con- 
trolled by taa. 

Power must be applied to the RAS and DT/OE 
input signals to pull them high before or at the 
same time as the Vcc supply is turned on. 

After power-up, initial status of chip is described 
below 


13. 
2.4V(2.0V)* 


14. 
15. 


16. 


17. 


18. 


19. 


CASL 
CASU 


Addr. 


CASL 


CASU 


pinta pEnMe@rece., | Seine Oo Sel 
Pin or REGISTER STATUS 











QSF Hi-Z 

Color Registe Don't Care 

Write Mask Register | Don't Care 
ie Invalid 


Tap Pointer 
| p 





Stop Register Default Case | 














Wi/DQi Hi-Z 
SAM Port | HZ 
SDQi | HZ 








Se ee cee Oe eee ee | 


Recommended operating input condition. 
—— 3.0V 









()* : KM4216V258 


tT 





tr 


Input pulse levels are from 0.0V to 3.0Volts. 

All timing measurements are referenced from VIL 
(max) and ViH(min) with transition time=5.0ns 
Assume tt=3ns. 

Self refresh parameter (KM4216C/V258F) 

512K cycle of burst refresh must be executed 
within 8ms before and after self-refresh in order to 
meet refresh specification. 

tasc, tCAH are referenced to the earlier CAS falling 
edge. 

tcp is specified from the last CAS rising edge in 
tne previous cycle to the first CAS falling edge in 
the next cycle 

tcwo is referenced to the later CAS falling edge at 
word read-modify-write cycle. 

tcw is specified from WB/WE faliing edge to the 
earlier CAS rising edge. 





. tcsr is referenced to earlier CAS falling low before 


RAS transition low. 


. tcHr is referenced to the later CAS rising high after 


RAS transition low 


tcsR tcHR 





as 


376 


KM4216C258/L/F, KM4216V258/L/F 


PRELIMINARY 
CMOS VIDEO RAM 





DEVICE OPERATION 


The KM4216C/V258 contains 4,194,304 memory loca- 
tions. Eighteen address bits are required to address a 
particular 16 bit word in the memory array. Since the 
KM4216C/V258 has only 9 address input pins, time 
multiplexed addressing is used to input 9 row and 9 
column addresses. The multiplexing is controlled by 
the timing relationship between the row address strobe 
(RAS), the column address strobe(CAS) and the valid 
row and coumn address inputs. 


Operation of the KM4216C/V258 begins by strobing in 
a valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins are 
changed from a row address to a column address and 
are strobed in by CAS. This the beginning of any 
KM4216C/V258 cycle in which a memory location is 
accessed. The specific type of cycle is determined by 
the state of the write enable pin and various timing 
relationship. The cycle is terminated when both RAS 
and CAS have returned to the high state. Another cycle 
can be initiated after RAS remains high long enough to 
satisfy the RAS precharge time (trp) requirement. 


RAS and CAS Timing 

The minimum RAS and CAS pulse widths are specified 
by trRas(min) and tcas(min) respectively. These minimum 
pulse widths must be satisfied for proper device opera- 
tion and data integrity. Once a cycle is initiated by 
bringing RAS low, it must not be aborted prior to satis- 
fying the minimum RAS and CAS pulse widths. In addi- 
tion, a new cycle must not begin until the minimum 
RAS precharge time, trp, has been satisfied. Once a 
cycle begins, internal clocks and other circuits within 
the KM4216C/V258 begin a complex sequence of 
events. If the sequence is broken by violating minimum 
timing requirement, loss of data integrity can occur. 


RAM Read 

A RAM read cycle is achieved by maintaining WB/WE 
high during a RAS,CAS cycle. The access time is nor- 
mally specified with respect to the falling edge of RAS. 
But the access time also depends on the falling edge 
of CAS and on the valid column address transition. 

If CAS goes low before trcp(max) and if the column 
address is valid before tRap(max) then tne access time 
to valid data is specified by trac(min). However, if CAS 
goes low after tRcp(max) or the column address 
becomes valid after tRaD (max), access is specified by 
tCAc or tAA 

The KM4216C/V258 has common data I/O pins. The 
DT/OE has been provided so the output buffer can be 
precisely controlled. For data to appear at the outputs, 
DT/OE must be low for the period of time defined by 
tOEA. 


Extended Data Out 

In the conventional RAM Read cycle, DouT buffer is 
designed to make turn-off by the rising edge fo CAS. 
The KM4216C/V258 offers an accelerated Fast Page 
Mode Cycle by eliminating output disable from CAS 
high. 

This is called Extended Data Output (or Hyper Page 
mode) 

Data output are disabled at WB/WE=low, DT/OE=high 
and torr time after RAS and CAS are high. The torr 
time is referenced from the rising edge of RAS or CAS, 
whichever occurs laters (See Figure 1). What the out- 
put buffer is disabling during DT/OE = high is to use 
bank selection in the frame buffer memory using com- 
mon I/O line. Read, write and read-modify-write cycles 
are available during the extended data out mode. 





a 
ep) 





pees ac: Read 
CASL/CASU 


a: 
TIOE ee 


wom Fon YODA) 











TRAC 
toEA 

WB/WE teac 120 ||| 

taAa tOEz 
Wo/DQo~ 

a ee A 
W15/DQ15 mile { A eh 
Lo 





OOOO 























Data Out 


L 
Data In Data Out 





Figure 1. Extended Data Output Example 
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DEVICE OPERATION (continued) 


2CAS Byte/Word Read/Write Operation 
The KM4216C/V258 has 2 CAS control pin, CASL and 
CASU, and offers asynchronous Read/Write operation 
with lower byte (Wo/DQo~W7/DQ7) and upper byte 
(Ws/DQ8~W15/DQ15). This is called 2CAS Byte/Word 
Read/Write operation. This operation can be performed 
RAM Read in RAM write, Block write, Load Mask regis- 
ter, and Load Color register. 


New Masked Write Per Bit 

The New Masked Write Per Bit cycle is achieved by 
maintaining CAS high and WB/WE and DSF low at the 
falling edge of RAS. The mask data on the 
Wo/DQo~W15/DQ15 pins are latched into the write mask 
register at the falling edge of RAS. When the mask 
data is low, writing is inhibited into the RAM and the 
mask data is high, data is written into the RAM. 


The mask data is valid for only one cycle. Mask data 
must be provided in every write cycle that a masking 
operation is desired. 

The Early Write cycle is achieved by WB/WE low 
before CAS falling and the Late Write cycle is achieved 
by WB/ME low after CAS falling. During the Early or 
Late Write cycle, input data through Wo/DQo 
~W15/DQ15 must keep the set-up and hold time at the 
falling edge of CAS or WB/WE. 


lf WB/WE is high at the falling edge of RAS, no mask- 
ing operation is performed (see Figure2, 3). And If 
CASL is high during WB/WE low, write operation of 
lower byte do not perform and if CASU is high, write 
operation of upper byte do not execute. 




















EARLY WRITE 
RAS 
CASL 
ASU 
WB/WE 
Wo/DQo 
~W7/DQ7 
Mask Data Vaild Data-in 
Ws/DQs 
~W15/DQi15 
Mask Data Vaild Data-in 
Lower Byte —~ Masked Early Write 
Upper Byte -——> Masked Early Write 
Valid Data-in —> CASL Falling 









LATE WRITE 





XX% 





Mask Data Vaild Data-in 


Mask Data Vaild Data-in 





Lower Byte —~> Masked Late Write 
Upper Byte — Masked Late Write 
Valid Data-in —> WB/WE Falling 








ge 


Figure 2. Byte Write and New Masked Write Cycle Example 1. (Early Write & Late Write) 
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DEVICE OPERATION (continued) 


Load Mask Register(LMR) 

The Load Mask Register operation loads the data pre- 
sent on the Wi/DQi pins into the Mask Data Register at 
the falling edge of CAS or WB/WE. 

The LMR cycle is performed if DSF high, WB/WE high 
at the RAS falling edge. And DSF tow at the CAS falling 
edge. If an LMR is done, the KM4216C/V258 are set to 
old masked write mode. 


Old Masked Write Per Bit 


This mode is enabled through the Load Mask Registe 
(LMR) cycle. If an LMR is done, all Masked write are Old 





EARLY or LATE WRITE 








Lower Byte —-~ No Write 
Upper Byte —~ Masked Early Write 
Valid Data-in —+ CASL Falling 








= 







If Late Write 

Lower Byte ~— No Write 
Upper Byte —— Masked Late Write 
Valid Data-in —> WB/WE Falling 

















RAS 
CASL 
CASU 
WB/WE 
Wo/DQo > i TAA AON, Pesos 
Mask Data Vaild Data-in 
We/DQs 
wae OKO F*KGOO 
Mask Data Vaild Data-in 
oe | 
If Early Write 


Masked Write Per Bit and the I/O mask data will be pro- 
vided by the Mask Data Register (See Figure 4.) 

The mask data is applied in the same manner as in 
New Masked write Per Bit mode. 

Mask Data Register's content is changed by the 
another LMR. To reset the device back to the New 
Masked write mode, CBRR (CBR refresh with option 
reset) cycle must be performed. After power-up, the 
KM4216C/V258 initializes in the New Masked write 
mode. 













EARLY or LATE WRITE 


Vaild Data-in 


COQQQOON, AX OOQOOK 


Vaild Data-in 















If Early Write 

Lower Byte —> Early Write 
Upper Byte —> No Write 
Valid Data-in —> CAST Falling 











If Late Write 
Lower Byte —— Early write 
Upper Byte — > No Write 
Valid Data-in —> WB/WE Falling 





Figure 3. Byte Write and New Masked 


Write Cycle Example 2. 
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DEVICE OPERATION (continued) 


Power-u 
sate New Mask Mode 


New Masked Load Old Masked 
Ik CBRR {s Write IK Mask Register Write 





RAS 
onl Y a ano 
CASU 
WBWE XXXQQOQXOKKKKY AOD 
Boe) 7 Mea 
wiDai ___)}-—Hi-2—{_ OOK OOK KOOOOX OOK 
/ / 


Stored § Mask Data Write Stored Mask Data Write Stored 
Data Register Input Data Input Data 


Register 
| 1 | 
| 0 | 
| o | 
[0 | 
aul 
4 | 
| o | 
| 0 | 
| 0 | 
| o | 
| o | 
| | 
| o | 
4 | 


Before After 
(New Masked Write Example) (Old Masked Write Example) 





Figure 4. New Masked Write Cycle and Old Masked Write Cycle Example 


Fast Page Mode 

The KM4216C/V258 has Fast Page mode capability same row address can be accessed. While RAS is held 
provides high speed read, write or read-modify-write low to maintain the row address, CAS is cycled to 
access to all memory locations Within a selected row. strobe in additional column addresses. This eliminates 
In this cycle, read, write, read-modify write, and block the time required to set up and strobe Sequential row 
write cycles can be mixed in any order. addresses for the same page. 


In one RAS cycle, 512 word memory cells of the 
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DEVICE OPERATION (continued) 


Load Color Register(LCR) 

A Load Color register cycle is performed by keeping 
DSF high on the both falling edges of RAS and CAS. 
Color data is loaded in the falling edge of CAS(early 
write) or WE(late write) via the Wo/DQo~W7/DQ7(Lower 
Byte), Ws/DQs~W15/DQ15 (Upper Byte) pins. This data 
is used in Block Write cycles and remains unchanged 
until the next Load Color Register Cycle. 


Block Write 
In a Block write cycle, 8 adjacent column locations can 
be written simultaneously with the same data, resulting 





in fast screen fills of the same color. 

First, the internal 16-bit Color Register must be loaded 
with the data to be written by performing a Load Color 
Register(LCR) cycle. When a Block Write cycle is per- 
formed, each bit of the Color Register is written into 8 
adjacent locations of the same row of each corre- 
sponding bit plane(16). This results in a total of 128- 
bits being written in a single Block write cycle com- 
pared to 16-bits in a normal write cycle. 

The Block write cycle is performed if DSF is low at the 
falling edge of RAS and high at the falling edge of CAS. 



















8 9 10 11121314 15 


1 Row of 512 
RAS = \_ 


Wo/DQo~7 Lower Block I/O Mask 


Ws/DQs~15 Upper Block I/O Mask 


Column Mask 














CAS = \__ 


Wo/DQo~7 Lower Block Column Select 


We/DQs~15 Upper Block Column Select 
























Wo/DQ0~W7/DQ7 


Col-Reg. 15 


Col.-Reg.8 






Ws/DQs~W15/DQ15 
I/O Mask 


hecho Lower [Upper | 


Wo/DQo | Ws/DQs 

W1/DQ1_| W9/DQ9 DQi=1 Column 
W2/DQ2 | W10/DQ10 Enable 
Ws/DQ3_ | W11/DQ11 


W4/DQ4_ | W12/DQ12 
Ws/DQs_| W13/DQ13 Column 
We/DQe | W14/DQ14 Disable 


W7/DQ7_} W15/DQ15 








Figure 5. Block Write Scheme 
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DEVICE OPERATION ccontinueg) 


Address Lines: The row address is latched on the 
falling edge of RAS. 

Since 8 columns are being written at a time, the mini- 
mum increment required for the column address is 
latched on the falling edge of CAS, the 3 LSBs, Ao, A1, 
and A2 are ignored and only bits (A3~As) are used to 
define the location of the first bit out of the eight to be 
written. 

Data Lines: On the falling edge of CAS, the data on 
the Wo/DQo~W15/DQ15 pins provide column mask 
data. That is, for each of the eight bits in all 16 -bits- 
planes, writing of Color Register contents can be inhib- 
ited. For example, if Wo/DQo=1 and W1/DQi=0, then 
the Color Register contents will be written into the first 
bit out of the eight, but the second remains 


unchanged. Fig. 5 shows the correspondence of each 
data line to the column mask bits. 

A Masked Block Write cycle is identical to a New/old 
Masked Write-Per-bit cycle except that each of the 16- 
bit planes being masked is operating on 8 column 
locations instead of one. 

To perform a Masked Block Write cycle, both DSF and 
WB/WE must be low at the falling edge of RAS. And 
DSF must be high on the falling edge of CAS. In new 
mask mode, Mask data is latched into the device via 
the Wo/DQo~W15/DQi5 pins on the falling edge of RAS 
and needs to be re-entered for every new RAS cycle. In 
Old mask mode, !/O mask data will be provided by the 
Mask Data Register. 


8 Col. Memory Cell of A Row 


xfs fot x[s fol xfs) 


Column 
Mask Data 


Wo/DQo ~ 
Lower Byte 


W7/DQ7 


4M VRAM BW Timing (Early Write) 


WB/WE 


DT/OE 


Wo/DQo~ 


Wi5/DQis Address 


Mask 


WAQQQ DOQQ ALOIS 


~ W15/DQis 
Upper Byte 


4M VRAM BW Timing (Late Write) 


Address Address 


Mask 





Figure 6. Block Write Example and Timing 
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DEVICE OPERATIONS (Continued) 


Data Output 

The KM4216C/V258 has three state output buffer 
Controlled by DT/OE and CAS,RAS. If DT/OE is high 
when CAS and RAS low, the output state is in high 
impedance (High-z). In any cycle, the output goes low 
impedance state after tc.z of the first CAS falling edge. 
Invalid data may be present at the output duing the 
time after tcLz and the valid data appears at the output. 
The timing parameter trac, tcac and taA specify when 
the valid data will be present at the output. 


Refresh 

The data in the KM4216C/V258 is stored on a tiny 
capacitor within each memory cell. Due to leakage the 
data may leak off after a period of time. To maintain 
data integrity it is necessary to refresh each of the 512 
rows every 8 ms. Any operation cycle performed in the 
RAM refreshes the 8192 bits selected by the row 
addresses or an on-chip refresh address counter. 
Either a burst refresh or distributed refresh may be 
used. There are several ways to accomplish this. 


RAS-Only Refresh: This is the most common method 
for performing refresh. It is performed by strobing in a 
row address with RAS while CAS remains high. This 
cycle must be repeated for each of the 512 row 
address(Ao~As). 


CAS-Before-RAS Refresh: The KM4216C/V258 has 
CAS-before-RAS on-chip refresh capability that elim- 
inates the need for extermal refresh addresses. If CAS 
is held low for the specified set up time (tcsR) before 
RAS goes low, the on-chip refresh circuitry is enabled. 
An internal refresh operatian occurs automatically. The 
refresh address is supplied by the on-chip refresh 
address counter which is then internally incremented 
in preparation for the next CAS-before-RAS refresh 
cycle. 

The KM4216C/V258 has 3 type CAS-before-RAS 
refresh operation ; CBRR, CBRN, CBRS 


CBRR (CBR Refresh with option reset) is set if DSF low 
at the RAS falling edge. This mode initiates to change 
from old masked write to new masked write cycle, and 
reset stop register to default values. 

CBRN (CBR refresh without reset) is set if DSF high 
when WBME is high at the falling edge of RAS and 
simply do only refresh operation. 

CRRS(CBR Refresh with stop register set) cycle is set 
if DSF high when WBE is low and this mode is to set 
stop register's value. 


Hidden Refresh: A hidden refresh cycle may be per- 
formed while maintaining the latest valid data at the 
output by extending the CAS active time and cycling 
RAS. The KM4216C/V258 hidden refresh cycle is actu- 
ally a CAS-before-RAS refresh cycle within an extend- 
ed read cycle. The refresh row address is the provided 
by the on-chip refresh address counter. 


Self Refresh (Only KM4216C/V258F): The Self 
Refresh is CAS-before-RAS refresh to be used for 
longer periods of standby, such as a battery back-up. 
The initialization cycle of Self Refresh can be used by 
cycle named CBRN, CBRR, CBRS, If RAS is low more 
than 100s at the condition of CBR, Self Refresh func- 
tion is accomplished. In this state, the external refresh 
address do not need to supply additionally on-chip 
because the refresh counter on-chip gives that 
addresses needed to refresh. Please note that the end- 
ing point of Self Refresh is when RAS and CAS is high 
and tres of Self Refresh is the time reguiring to com- 
plete the last refresh of Self Refresh. 


Other Refresh Methods : It is also possible to refresh 
the KM4216C/V258 by using read, write or read- 
modify-write cycles. Whenever a row is accessed, all 
the cells in that row are automatically refreshed. There 
are certain applications in which it might be advanta- 
geous to perform refresh in this manner but in general 
RAS-only or CAS-before-RAS refresh is the preferred 
method. 
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Table 1. Truth Table for Transfer Operation 





RAS Falling Edgd 
DT/OE | WB/WE| DSF 










Transfer Operation 

Transfer operation is initiated wnen DT/OE is low at the 
falling edge of RAS. The state of DSF when RAS goes 
low is used to select between normal transfer and split 
transfer cycle. Each of the transfer cycle is described 
in the truth table for transfer operation. (Table 1). 


Read Transfer (RT) 

The Read Transfer operation is set if DT/OE is low, 
WBME is high, and DSF is low at the falling edge of 
RAS. The row address bits in the read transfer cycle 
indicate which sixteen 512 bit DRAM row portions are 
transferred to the sixteen SAM data register portions. 
The column address bits indicate the start address of 
the SAM Registers when SAM data read operation is 
performed. !f MSB of column address is low during 
Read transfer operation, the QSF state will be set low 
level and this indicates the start address of SAM regis- 
ter is present at lower half of SAM port. (If A8 is high, 
QSF will be high and means the start address is in 
upper half). Read Transfer may be accomplished in two 
ways. If the transfer is to be synchronized with the SC, 
DT/OE is taken high after CAS goes low. This is usually 
called "Real Time Read Transfer". Note that the rising 
edge of DT/OE must be Synchronized with the rising 
edge of SC (tTst/tTsp) to retain the continuity of Serial 
read data output. If the transfer does not have to be 
synchronized with SC, DT/OE may go high before CAS 
goes low and the actual data transfer will be timed 
internally. 


Read Transfer RAM-—-SAM 512 x 16 
Split Read Transfer RAM—SAM 256 x 16 


*: Don't care 





Transfer 
Data Bit 


Transfer 
Direction 


Split Read Transfer (SRT) 

In a graphic system, if data has to be transferred from 
DRAM to SAM while in the middle of a display line, the 
only way to do this seamlessly is by performing a Real 
Time Read Transfer cycle. However, this cycle has 
many critical timing restrictions (between SC, DT/OE, 
RAS and CAS) because the transfer has to occur at the 
first rising edge of DT/OE. 


The Split Read Transfer cycle eliminates the need for 
this critical transfer timing, thereby simplifying system 
design. This is.accomplished by dividing the SAM port 
into 2 halves of 256 bits each. A Split Read Transfer 
loads only the lower or upper half. While data is being 
serially read from one half of the SAM register, new 
RAM data can be transferred to the other half. Since 
transfer timing is controlled internally, there is no timing 
restriction between DT/OE and RAS, CAS, SC. 
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A normal Read Transfer cycle must be executed before 
performing a Split Read Transfer to set the state of 
QSF. A Split Read Transfer cycle is initiated by keeping 
DSF and WB/WE high and DT/OE low at the falling 
edge of RAS. 


Address: The row address is latched in the falling edge 
of RAS. The column address defined by (Ao~A7)defines 
the starting address of the SAM port from which data 
will begin shifting out. column addrress pin As is a 
“Don't care”. 


The QSF pin indicates which SAM half is shifting out 
serial data (O0=Lower, 1= Upper). A split Read Transfer 
will load data into the other half. The state of the QSF 
output changes when the SAM address counter reach- 
es a split SAM boundary (e.g.255th or 511th bit). 
Example of SRT applications are shown in Fig.7 
through Fig. 10 




















The normal usage of Split Read Transfer cycle is 
described in Fig.7. When Read Transfer is executed, 
data from X1 row address is fully transferred to the 
DAM port and Serial Read is started from 0 (Tap 
address). If SRT is performed while data is being serial- 
ly read from lower half SAM, data from X2 row address 
is transferred to upper half SAM. The Tap address of 
SRT is loaded after the boundary location of lower half 
SAM(255th SC) is accessed and the QSF state is 
changed into high level at the rising edge of 255th SC. 
Note that in this case "256+Yo" Tap address instead of 
"Yo" is loaded. 

The another example of SRT cycle is described in Fig.8 
When Serial Read is performed after executing RT and 
SRT in succession, the data accessed by first SC is the 
data of RT Tap address. Serial data access from the 
starting address given by SRT cycle is performed after 
the data of RT to lower boundary (255th SC) is com- 
pleted. Fig. 9 and 10 are the example of abnormal SRT 
cycle. 











ee eal 
RAS RT | SRT SRT 
| | | 
CASL/CASU \ / | \ / | \ / | 
| 
Ao ~As 
QSF 
0 
sc SN | PIP 
| | | 
| X1 X2 X3 X4 | X1 X2 X3 Xa | 
| | | 
| | | 
| | | 
| | | 
| RAM | RAM SAM | 
| Upper SAM : | Upper SAM : | 
Ay Row Data Full Transiet | Half Transfer (X2 Row Data) | Serial Read (X2 Row Data) | 
; Lower SAM: ; Lower SAM: | 
Serial Read (X1 Row Data) Half Transfer (X2 Row Data) 
Figure 7. Split Read Transfer Normal Usage (Case1) 
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If SRT1 and SRT2 are performed in succession before 
accessing the boundary like Fig.9, the data transferred 
by SRT2 overwrite the data transferred by SRT1, so 
that data followed by SRT2 will be remain in the upper 
half SAM. The Serial Read after lower boundary 255th 
SC is started from the starting address given by SRT2 
cycle. The Fig. 10 indicates that SRT cycle is not per- 
formed until Serial Read is completed to the boundary 





RAS RT | SRT 


CASL/CASU \ / | \ / | ! 








511, therefore accessed data from 0 address corre- 
sponds to the old data transferred by RT. Note that 
there is not allowed period of SRT cycle. Since a SRT 
cycle must be ended before tstH and started after tsTs, 
a split transfer is not allowed during tsTH+ tsts(See 
Figure 11.) 

A split Read Transfer does not change the direction of 
the SAM I/O port. 














| | 
| 0 | 0 
| > | 
| L—| 255 | L—| 255 
256 256 
| | => 
| 511 | 511 
| SAM | seal 7 
Upper SAM : 
X1 Row Data Full Transfer | Upper SAM: Upper SAM : Serial Read 
| Half Transfer (X2 Row Data) No Operation | (X2 Row Data) 
| Lower SAM: , Lower SAM : [Lower SAM : 
No Operation Serial Read (X1Row Data) No Operation 
Figure 8. Split Read Transfer Normal Usage (Case 2) 
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RAS RT 





SRT1 SRT2 












| | 
| | 
| ime 
| | [oy 26 
Cc 
| | eI oe 
511 
RAM SAM | RAM SAM RAM SAM | SAM 
X1 Row Data Full Transfer | Upper SAM : Upper SAM : | Upper SAM : 
| Half Transfer (X2 Row ) Half Transfer (X3 Row ) | Serial Read 
| Lower SAM : Lower SAM : | (Xs Row) 
Serial Read (X1 Row) Serial Read (X1 Row ) | Lower SAM : 


No Operation 


Figure 9. Split Read Transfer Abnormal Usage (Case 1) 









255 








| | l 
| | | 
| | 256 | 
| | 511 | 
| | _ SAM | SAM 
X1 Row Data Full Transfer | Upper SAM : | Upper SAM : | Upper SAM : 
| Half Transfer (X2Row) | Serial Read (X3 Row) | No Operation 
| Lower SAM : | Lower SAM : | eae series 
Serial Read (X1 Row ) No Operation 
(X1 Row) 








Figure 10. Split Read Transfer Abnormal Usage (Case 2) 
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QSF xX Xx 


{STH tsTs 


Not 


Allowed Period Allowed Period 


Allowed Period 


tSTH tsTs 


Not 


Allowed Period Allowed Period 





t 


Figure 11. Split Transfer Cycle Limitation Period 


Programmable Split SAM 


In split SAM mode, SAM is divided into the lower half 
and the upper half. 

After the last address of each half SAM(255 or 511) is 
accessed, the access will be changed one half of the 
SAM to the other half (at the loaded TAP address). 

This last address is called Stop Point. 

The KM4216C/V258 offers user-programmable Stop 
Point. The Stop Points and size of the resulting parti- 
tions are shown in Table 2. The Stop Points and size of 
the resulting partitions are shown in Table 2. The Stop 
Points are set by performing CBRS cycle. The CBRS 
cycle's condition is WB/WE low, DSF high at the falling 
edge of RAS in CBR cycle and the Stop Point is deter- 
mined by row address entering at this time. 

The Stop Point will not become valid until a SRT cycle 
is done. The Stop Point do not effect to SAM in normal 
RT, RRT cycle. 

In Figure 12. programmable split SAM operation is 
shown. If a SRT cycle was done before the partition 
boundary (383), the access will jump to the TAP 
address(70) of the next half. Otherwise, the access will 
continue in the same half until a SRT occurs or the 
SAM half boundary (255, 511). 

Note that the Stop Point may be changed at any time 
by performing another CBRS, and new Stop Point will 


not be valid until a SRT is performed. To reset Stop 
Point, CBRR cycle must be performed. CBRR is a CBR 
cycle with DSF low at the falling edge of RAS. The 
CBRR will take effect immediately; it does not require a 
SRT to become active valid. 


Table 2. Stop Point Setting Address 














Stop Register= Store Address of Serial Access 
Use on the Split Transter Cycle 
Stop Pointer Set —> CBRS Cycle 



























Number Stop Point Setting Address 
of Stop | Partition T s| 
Points/Half isieg pitted 
1 | (1x256) x2 | x ue tee 
2 | @x128)x2| x 1 * | 
4 | @xe4)x2 | x . 
8 | (8x32) x2 [x 























(16x 16) x2 


*Other Case=Inhibit 
X=Don't Care 
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No Split Transfer 


CBRS RT SRT 
RAS 
CASL 
GASU 
Aoahe xX ON DOOD 
KAX 7 NX 


























WBMWE 

———] 
DT/OE 
DSF 

SP 
80 MAVAVAVA 
Bae Previous Value Boom: a: 

QSF 

ay 

Start Addr. 
(351) 
0 70 127 255 256 383 455 511 











Tap = 70 
Tap = 455 














Figure 12. Programmable Split SAM operation 
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FAST PAGE MODE READ CYCLE (Extended Data Out) 
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Truth Table for Write Cycle(1) 


CAS orWBL(U)/WEL(U) 
*5 
Wi/DQi 















*3 
Wi/DQi (3) 
(New Mask) 










FUNCTION 
















Write Data 
Masked Write Data 
Column Mask 
Column Mask 
Write Mask Data 
Color Data 


Normal write 
Masked Write 

Block Write (No I/O Mask) (4) 
Masked Block Write (4) 

Load Mask Data Register (2) 
Load Color Register 





x 
Write Mask 
x 
Write Mask 
x 
x 






















—~ -Oo-09O-—-8 

















Note: 
(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing dia- 
gram on the following pages 
- (2) Old Mask data load 
(3) Function table for Old Mask and New Mask 














*4 * 
ee | see Sal Note 
WB/WE Wi/DQi 
0 Write using mask register data 
Yes S (Old Mask Data) 
LMR Non Masked Write 
Cycle Write using New Mask Data 
Executed No 0 Mask Wi/DQi=0 Write Disable 
Wi/DQi=1 Write Enable 
1 — x Non Masked Write 








x : Don't Care 


(4) Function Table for Block Write Column Mask 


Column 
Address 

















































Lower Byte Wi/DQi=1 
0 0 0 Wo/DQo We/DQs 

W1/DQ1 Ws/DQ¢9 
W2/DQ2 W10/DQ10 7 Color Register Data 
Wws/DQ3 W11/DQ11 No Change the are Write to the 
Wa4/DQ4 W12/DQ12 Internal Data Corresponding Column 
Ws/DQs W13/DQ13 Address Location 
We/DQe W14/DQ14 
W7/DQ7 W15/DQ15 
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EARLY WRITE CYCLE 


tac 
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VIH KA/Y/ —y 
DOE yy XX 


ROQOW XXII XA 


ViH — AAA -— | 
per Vit — OM 2D 


twcH 
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| 
| 


5 
= 
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aes 
EE ONION 


ROY 


tbs: tDH 
Vino — 
wooo vu — LOK YOOX AY 
~W15/DQ15 VoH — 


L_—OUT —— ———— “Open 


KY Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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LATE WRITE CYCLE 


tro 


tap 


CASL 
CASU 








== 
on OO 
fae cay 3 
ame“ ~YQN LXKXXKKXXKN 
tTHS tOEH 


‘ nae Beane aan 
woe WY | paige EXLE KELLEY 
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sce KM KYK __KK KOKI 


tos {DH 
eo Ne KO KXKAXXXXO 8 KX XXX 
~W15/DQ15 Vo 


1H — 
L—ouT Vo. — ne OPEN 


KY Dont’ Care 


Note : In Block write cycle, only column address A3~As are used. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 


trwc 








tRAS trp 
RAS Vip — 
Vit 
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bolus tReD iat tRSH 
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aS ia ra 
eae 
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poke yn CON a = = XK AXA 
tRWwD towL 
=| tcwo tRWL 
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wame \" — XX) Ce RY 


= Se 


moe XY oer 
"SX KX ae 


Vi 


= " KRXXRXKKRXRKYD 


a a 


= pls OY XX XXX KKK 


an nies 
Vie = V, 
vi —XX a. wy = ee 







tus 


IN 
Wo/DQo 
~W15/DQ15 VoH — 
our ab 
OL Valid 
Data-Out 


KY Don’t Care 


Note : In Block write cycle, only column address A3~As are used. 
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FAST PAGE MODE READ/WRITE CYCLE (Extended Data Out) 
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| PRELIMINARY 
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 
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Note : In Block write cycle, only column address A3~As are used. 
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PRELIMINARY 
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PRELIMINARY 
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 
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PRELIMINARY 
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 


CAS BEFORE RAS REFRESH CYCLE 


tac 
‘RP tap 
Viq tRas 


RAS t 
VIL _ RPC 
tcsr 
eens Viq — tcHR 
CASE” | 
CASU ViL 


i tRAH 
(eae ae aes 


SRNR UIIINUUS, GE NOATHIHUCUUUHACONHOALOOLOUN 
me 1» _DRXXRYKKXXXKKLRK KX KKK 


swe SS OE 
mex IRINA RRR ERR KR 


poe ad 
vor OX, = OXY) 


aa 
Wo/DQo~  YOH— h 


W15/DQ15. VoL — Open 


RO Don’t Care 


CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE 


LOGIC STATES 


FUNCTION CODE rena C 






CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) carR_ | x | o | x | 
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) cars | o | 1 |  STOPAddress 


CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 
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PRELIMINARY 
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 
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PRELIMINARY 
KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 





SPLIT READ TRANSFER CYCLE 
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KM4216C258/L/F, KM4216V258/L/F CMOS VIDEO RAM 


PACKAGE DIMENSIONS 
64 Pin Plastic Shrink Small Out Line Package 


Units: Millimeters 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 





Northwest 
3655 North First Street 
San Jose, CA 95134 
TEL: (408) 954-7000 
FAX: (408) 954-7883 


Southwest 


16253 Laguna Canyon Road 


Suite 100 

Irvine, CA 92718 
TEL: (714) 753-7530 
FAX: (714) 753-7544 


North Central 
300 Park Boulevard 
Suite 210 
Itasca, IL 60143-2636 
TEL: (708) 775-1050 
FAX: (708) 775-1058 


South Central 
15851 Dallas Parkway 
Suite 410 
Dallas, TX 75248-3307 
TEL: (214) 770-7970 
FAX: (214) 770-7971 


Northeast 
119 Russell Street 
Littleton, MA 01460 
TEL: (508) 486-0700 
FAX: (508) 486-8209 


Southeast 
802 Greenvalley Road 
Suite 204 
Greensboro, NC 27408 
TEL: (919) 370-1600 
FAX: (919) 370-1633 











SAMSUNG SEMICONDUCTOR REPRESENTATIVES 





ALABAMA 
SOUTHERN COMPONENT SALES 


307 Clinton Ave. East 
Suite 413 
Huntsville, AL 35801 


TEL: (205) 533-6500 
FAX: (205) 533-6578 


COLORADO 


FRONT RANGE MARKETING | TEL: (303) 443-4780 


3100 Arapahoe Road 
Suite 404 
Boulder, CO 80303 


FAX: (303) 447-0371 


phere FLORIDA 
O'DONNELL ASSOCIATES _TEL: (602) 944-9542 
2432 W. Peoria Ave. FAX: (602) 861-2615 sts A aa = TEL: (305) 477-0341 
Suite 1026 00 N.W. venue FAX: (305) 477-0343 
Phoenix, AZ 85029 Suite 636 
O'DONNELL ASSOCIATES _TEL: (602) 797-2047 Miami, FL 33166 


11449 N. Copper Springs Trail 
Tucson, AZ 85737 


CALIFORNIA 


BESTRONICS 

9683 Tierro Granda Street 
Suite 102 

San Diego, CA 92126 


FAX: (602) 797-2047 


TEL: (619) 693-1111 
FAX: (619) 693-1963 


DYNE-A-MARK 

500 Winderley Place 

Suite 110 

Maitland, FL 32751 
DYNE-A-MARK 

3355 N.W. 55th Street 
Fort Lauderdale, FL 33309 
DYNE-A-MARK 


TEL: (407) 660-1661 
FAX: (407) 660-9407 


TEL: (305) 485-3500 
FAX: (305) 485-6555 


TEL: (407) 725-7470 


I-SQUARED TEL: (408) 988-3400 742 Penguin Ave., NE FAX: (407) 984-2718 

3355-1 Scott Blvd. FAX: (408) 988-2079 Palm Bay, FL 32905 

Suite 102 DYNE-A-MARK TEL: (813) 345-9411 
7884 Tent Avenue S FAX: (813) 345-3731 


Santa Clara, CA 95054 
WESTAR REP COMPANY 
15265 Alton Parkway 
Suite 400 

Irvine, CA 92718 


TEL: (714) 453-7900 
FAX: (714) 453-7930 


St. Petersburg, FL 33707 


GEORGIA 


SOUTH ATLANTIC COMPONENT SALES 


3300 Holcomb Bridge Road 


TEL: (404) 447-6154 





WESTAR REPCOMPANY _TEL: (818) 880-0594 — ee PAR (GOA SATS U14 
26500 Agoura Rd. FAX: (818) 880-5013 ILLINOIS . 
ronlcne aise DAVIX INTERNATIONAI_ LTD. 

CANA 1655 N. Arlington Heights Rd. TEL: (708) 259-5300 


Suite 204East 


DA 
INTELATECH, INC. 
275 Michael Copeland Drive 
Kanata, Ontario K2EM 2G2 
INTELATECH, INC. 
3700 Griffith Street 
Suite 93 
St. Laurent, Quebec H4T 1A7 


- INTELATECH, INC. 


5525 Orbitor Drive 
Suite 2 
Mississauga, Ontario L4W4Y8 


TEL: (613) 762-8014 
FAX: (613) 253-1370 


TEL: (514) 343-4877 
FAX: (514) 343-4355 


TEL: (905) 629-0082 
FAX: (905) 629-1795 


Arlington Heights, IL 60004 


INDIANA 


GEN Ii MARKETING, INC. 
31 &. Main Street 

Carmel, IN 46032 

GEN Il MARKETING, INC 
1415 Magnavox Way 
Suite 130 

Ft. Wayne, IN 46804 


FAX: (708) 259-5428 
TEL: (317) 848-3083 
FAX: (317) 848-1264 


TEL: (219) 436-4485 
FAX: (219) 436-1977 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 





IOWA 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


4001 Shady Oak 
Marion, IA 52302 
KANSAS 


TEL: (319) 377-1129 
FAX: (319) 377-1539 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


8843 Long St. 

Lenexa, KS 66215 
KENTUCKY 

GEN I] MARKETING, INC. 

4012 Dupont Circle 

Suite 414 

Louisville, KY 40207 


MASSACHUSETTS 


NEW TECH SOLUTIONS, INC. 


111 South Bedford Street 

Suite 102 

Burlington, MA 01803 
MICHIGAN 

MICROTECH SALES 

9357 General Drive 

Suite 116 

Plymouth, MI 48170 
MINNESOTA 

GP SALES, INC. 

7600 Parklawn 

Suite 315 

Edina, MN 55435 
MISSOURI 


TEL: (913) 888-0022 
FAX: (913) 888-4848 


TEL: (502) 894-9903 
FAX: (502) 893-2435 


TEL: (617) 229-8888 
FAX: (617) 229-1614 


TEL: (313) 459-0200 
FAX: (313) 459-0232 


TEL: (612)831-2362 
FAX: (612) 831-2619 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


11520 St. Charles Rock Rd. 


Suite 131 

Bridgeton, MO 63044 
NEW YORK 

NEPTUNE ELEC. 

255 Executive Dr. 

Suite 211 

Plainview, NY 11803 

T-SQUARED 

6170 Wynmoor Drive 

Cicero, NY 13039 

T-SQUARED 

7353 Victor-Pittsford Road 

Victor, NY 14564 

T-SQUARED 

1790 Pennsylvania Avenue 

Apalachin, NY 13732 
NORTH CAROLINA 


TEL: (314) 298-9900 
FAX: (314) 298-8660 


TEL: (516) 349-1600 
FAX: (516) 349-1343 


TEL: (315) 699-1559 
FAX: (315) 699-1705 


TEL: (716) 924-9101 
FAX: (716) 924-4946 


TEL: (607) 625-3983 
FAX: (607) 625-5294 


SOUTH ATLANTIC COMPONENT SALES 


5200 Park Road 
Suite 103 
Charlotte, NC 28209 


TEL: (704) 525-0510 
FAX: (704) 525-9714 


SOUTH ATLANTIC COMPONENT SALES 


4904 Waters Edge Drive 

Suite 268 

Raleigh, NC 27606 
OHIO 


TEL: (919) 859-9970 
FAX: (919) 859-9974 


J.N. BAILEY & ASSOCIATES — TEL: (513) 687-1325 


129 W. Main Street 
New Lebanon,OH 45345 


FAX: (513) 687-2930 


J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 


3591 Milton Avenue 
Columbus, OH 43214 


FAX: (614) 262-0384 





J.N. BAILEY & ASSOCIATES — TEL: (216) 273-3798 


1667 Devonshire Drive 

Brunswick,OH 44212 
OREGON 

ATMI 

4900 SW Griffith 

Suite 155 

Beaverton, OR 97005 
PENNSYLVANIA 


CMS SALES & MARKETING 


527 Plymouth Road 
Suite 420 


Plymouth Meeting, PA 19462 


PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 
Puerto Rico 00753 
TEXAS 
O'DONNEL ASSOCIATES 
5959 Gateway West 
Suite 558 
El Paso, TX 79925 
VIELOCK ASSOCIATES 
555 Republic Drive 
Suite105 
Plano, TX 75074 
VIELOCK ASSOCIATES 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES 
10700 Richmond Avenue 
Suite 108 
Houston, TX 77042 
UTAH 


FAX: (216) 225-1461 


TEL: (503) 643-8307 
FAX: (503) 643-4364 


TEL: (215) 834-6840 
FAX: (215) 834-6848 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEL: (915) 778-2581 
FAX: (915) 778-6429" 


TEL: (214) 881-1940 
FAX: (214) 423-8556 


TEL: (512) 345-8498 
FAX: (512) 346-4037 


TEL: (713) 974-3287 
FAX: (713) 974-3289 


FRONT RANGE MARKETING, INC. 


488 E. 6400 South 

Suite 280 

Murray, UT 84107 
WASHINGTON 

ATMI 

8521 154th Ave., NE 

Redmond, WA 98052 
WISCONSIN 


DAVIX INTERNATIONAL LTD. 
N91 W17194 Appleton Avenue 
Menomonee Falls, WI 53051 


TEL: (801) 288-2500 
FAX: (801) 288-2505 


TEL: (206) 869-7636 
FAX: (206) 869-9841 


TEL: (414) 255-1600 
FAX: (414) 255-1863 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 





EUROPE GmbH 

Am Unisyspark 1, 

65843 Sulzbach (Germany) 
TEL: 0049-6196-582-06 
FAX: 0049-6196-750-345 


SAMSUNG SEMICONDUCTOR 


MUENCHEN OFFICE 
Cari-Zeiss-Ring 9 
D-85737 Ismaning bei 
Muenchen 

TEL: 0049-89-964838 
FAX: 0049-89-964873 


MILANO OFFICE 
Viale G. Matteotti, 26 
1-20095 Cusano 
Milanino 

TEL: 0039-2-66400181 
FAX: 0039-2-6192279 


LONDON 

Samsung House 

225 Hook Rise South 
Surbiton 

Surrey 

KT6 7LD 

TEL: 0044-81 -3914550 


BIRMINGHAM OFFICE 
Florence House St. 
Mary's Road Hinckley, 
Leicestershire LE10 
1EQ 

TEL: 0044-455-891111 
FAX: 0044-455-612345 


PARIS OFFICE STOCKHOLM FAX: 0044-81-9742540 

Centre d'Affaires La OFFICE 

Boursidiere RN 186, Bat. Bergkaellavaegen 32 BARCELONA OFFICE BELGIUM OFFICE 
Bourgogne, BP 202 PO. Box 319 C. Provenza, 5193-1 Rue de Geneve 10, 


92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1 -40940216 


$-19130 Sollentuna 
TEL: 0046-8-6269626 
FAX: 0046-8-6268638 


E-08025 Barcelona 
TEL: 0034-3-4-504876 
FAX: 0034-3-4-331944 


B3 B-1140 Brussels 
TEL: 0032-2-2456510 
FAX: 0032-2-2456313 











SAMSUNG SEMICONDUCTOR-REPRESENTATIVES 





EUROPE 
BELGIUM GERMANY 
DANE-LEC BELGIUM ASTRONIC GmbH 
91-93 Rue J.D. Navez TEL : 0032-2-2167058 Gruenwalder Weg 30 TEL : 0049-89-6130303 
B-1210 Bruxelles FAX : 0032-2-2166871 D-82041 Deisenhofen FAX : 0049-89-6131668 
DENMARK CANNING ELECTRONIC DISTRIBUTION CED GmbH 
Laatzener Str. 19 TEL : 0049-511-87640 
EXATEC A/S 
Mileparken 20E TEL : 0045-44927000 D-30539 Hannover Delete FAX : 0049-55 1-8764160 
DK-2740 Skoviunde FAX : 0045-44926020 MSC VERTRIEBS GmbH 
Industrie Str. 16 TEL : 0049-7249-9100 
MIKO KOMPONENT AB 
-76297 t FAX : 0047-7249-79:! 
Segersbyvaegen 3 TEL : 0046-853189080 peer Sees : moe 
S-14502 Norsborg FAX : 0046-8531 75340 MICRONETICS GmbH 
Dieselstrasse 12 TEL : 0049-7159-92583-0 
FINLAND D-71272 Renningen FAX : 0049-7159-9258355 
TAHINIK OY 
P.O. Box 125 TEL : 00358-1482177 SILCOM ELECTRONICS VERTRIEBS GmbH 
SF-00241 Helsinki FAX : 00358-1482189 Hindenburg Str. 284 TEL : 0049-2161-15074 


D-41061 Moenchengladbach FAX: 0049-2161-183313 


OY FINTRONIC AB 


Pyyntitie 3 TEL : 00358-0887331 ITALY 
SF-02230 Espoo FAX : 00358-088733342 DEUTSCHE ITT INDUSTRIES GmbH 

Viale Milanofiori E/5 TEL : 0039-2-824701 

FRANCE I-20090 Assago Mi FAX : 0039-2-8242631/8242831 

MEGACHIP 
7 avenue du Canada TEL : 0033-1-69290404 FANTON COMPONENTS BOLOGNA &.R.L. 
ZA de Courtaboeuf FAX : 0033-1-69290039 Via O. Simoni, 5 TEL : 0039-51-735015 
91966 LES UILIS Cedex 1-40011 Anzola dell’ Emilia FAX : 0039-51-735013 
FRANCE 

RAFI ELETTRONICA SPA 
SCAIB Via Savona 134 TEL : 0039-2-48300431 
80 Rue d'Arcueil TEL : 0033-1-46872313 1-20144 Milano FAX : 0039-2-428880 
Silic 137 FAX : 0033-1-45605549 
94523 RUNGIS Cedex 
FRANCE 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS 


MALCHUS BV HANDELMIJ 


Fokkerstraat 511-513 
Postbus 48 
Ni-3125 BD Schiedam 


SPAIN 


SEMICONDUCTORS S.A. 
Ronda General Mitre 
240 Bjs 

E-08006 Barcelona 


SWEDEN 


MIKO KOMPONENTS 
Segersbyvaegen 3 
P.P. Box 2001 
$-14502 Norsborg 


TEL: 0031-10-4277777 
FAX: 0031-10-4154867 


TEL: 0034-3-2172340 
FAX: 0034-3-2176598 


TEL : 0046-853-189080 
FAX : 0046-853-175340 


SWITZERLAND 


ELBATEX AG 
Hard Str. 72 
CH-5430 Wettingen Schweiz 


UNITED KINGDOM 


MAGNATEC 
Coventry Road 
Lutterworth 
Leicestershire 
LE17 4JB 


ICE ELECTRONICS LTD. 
31-32 Stephenson Road 
Burrel Road Industrial Estate 
St. Ives 

Cambridgeshire 

PE17 4WJ 


TEL: 
FAX: 


TEL : 
FAX : 


TEL 
FAX 


0041-56275511 
0041-56275532 


0044-455-554711 
0044-455-552612 


: 0044-480-496466 
: 0044-480-496621 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 





ASIA 
HONG KONG SYNTHESIS SYSTEMS DESIGN, LTD. 
(ASIC DESIGN HOUSE) 
Unit 4,12/F Chai Wan Ind. City, TEL: 557-1102 
AV. CONCEPT LTD. Phase 2, No. 70, Wing Tai Road, FAX: 889-2962 
Unit 11-15, 11/F1, Block A, TEL : 3347333 Chai Wan, Hong Kong 
Focal Industrial Centre FAX : 7643108 
21 Man Lok Street, Hunghom, 
Kowloon, Hong Kong TAIWAN 
PROTECH COMPONENTS LTD. YOSUN INDUSTRIAL CORP. 
Unit 2,3/F, Wah Shing Centre, © TEL: 7930882 7F, No. 76, Sec. 1, TEL: (02)788-1991 
11 Shing Yip Street, FAX: 7930811 Cheng Kung Rd. Nan Kang, FAX: (02)788-1996 
Kwun Tong, Kowloon, Taipei, R.O.C. 
Hong Kong 
SANT SONG CORP. 
sorte sea Naan a ana 4F, No.12, Lane 94, Tsao TEL : (02) 662-7829 
oom , Tower A, “ : i i FAX : (02) 662-0781 
Hunghom Commercial Centre, FAX: 3636203 : Nena a We (02) 
37-39 Ma Tau Wai Road, Hunghom, aipet ern; hat ye te 


Kowloon, Hong Kong 
SUPREME ELECTRONICS CO., LTD. 


IBDT HK LTD. (CHINA AREA) 18Fl., No.67, Section 2, TEL : (02) 7023258/7023278 
: 1 

Unit 2, 23rd floor, TEL : 565-5898 Lh niches’ - ES Oly Olas 
Westlands Center, FAX: 564-5411 Pee Pape 
No.20 Westlands Road, 
Quarry Bay, Hong Kong JAPAN 
SOLARBRITE ELECTRONICS LTD. TOMEN ELECTRONICS CORP. 
(CALCULATOR & WATCH) 1-1 Uchisaiwa-Cho 2 Chome TEL : (03) 3506-3654 
Unit 1, 11/F, Tower 1, Harbour TEL : 3633233 Chiyoda-Ku Tokyo, 100 Japan FAX: (03) 3506-3497 
Centre, 1, Hok cheung FAX : 3633900 
St, Hunghom, Kowloon, TLX : 52543 SECL HX RIKEI 
Hong Kong Nichimen Bldg., TEL : (06) 201-2081 

2-2 Nakanojima 2 Chome, FAX: (06) 222-1185 
ATLANTIC COMPONENTS LTD. Bile Ku, Osaka, 530 epan 
MEMORY & PC 
( ) ISECO 
Unit 502, 5/F, Tower Ill, TEL: 7991996 26-3, Kitamagome 2 Chome, TEL : (03) 3777-3611 
Enterprise Square, FAX: 7559452 Ota-Ku, Tokyo, 143, Japan FAX : (03) 3777-3614 
9 Sheung Yuet Road, Kowloon Bay, 
Kowloon, Hong Kong ADO 

7F Sasage Bldg., TEL : (03) 3257-2600 
LISENG & CO. 4-6 Sotokanda 2 Chome FAX : (03) 3251-9705 
(4BIT/8BIT ONE CHIP SOFTWARE HOUSE) Chiyoda-Ku Tokyo, 101 Japan 
Flat B&C, 6/F, Four Seas TEL : 5431338 
Communication Bank Bldg, FAX: 5442602 MARUBUN 


ao | Ponhamsrand 8-1 Nihombashi-Odenma-Cho TEL: (03) 3639-9897 


Week Hong Kong Chuo-Ku Tokyo, 103 Japan FAX : (03) 3661-7433 
SOLARI COMPUTER ENGINEERING LTD. 

(4 BIT/8BIT ONE CHIP SOFTWARE HOUSE) SAMSUNG JAPAN 

Roon 2018-2025, Tower 1, TEL : 418-0988 17F, Hamacho Center BLDG. TEL : (03) 5641-9651 
Metroplaza, Kwai Fong, FAX: 418-0887 2-31-1, Nihonbashi-Hamacho FAX : (03) 5641-9713 
N.T., Hong Kong Chuo-ku, TOKYO 103 JAPAN 


DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 


(ASIC DESIGN HOUSE) 

Flat No. 3-4,5/FI., TEL : 7862611 

Yuen Shing Ind. Bldg., FAX. 7856213 

1033, Yee Kuk Street, West, TLX : 45876 MYK HX 


Kowloon, Hong Kong 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


SINGAPORE 


ASTINA ELECTRONIC(S) PTE LTD. 

203, Henderson Road TEL : 65-2769997 
#12-08 Henderson Industrial Park, FAX: 65-2769996 
Singapore 0315 


BOSTEX ELECTRONICS PTE LTD. 

No.221 Henderson Road TEL : 2765130 
#04-06 Henderson Building FAX : 2765132 
Singapore 0315 


SAMSUNG(THAILAND) CO., LTD. 

15th Fl. Sathorn Thani Bidg., TEL: 662-2367642-5 
92/40-41 North Sathorn Road FAX: 662-2368049 
Bankok 10500, Thailand 


SOUTH-WEST ELECTRONICS PTE LTD. 

30 Kallang Pudding Road, TEL: 7431813 
#04-04 Valiant Industrial Bldg., FAX: 7471128 
Singapore 1334 


SYARIKAT SAMSUNG ELECTRONICS(S) PTE LTD. 
Suite 9-2, Menara Penang TEL : 229-1670~1 
Garden 42A, Jalan Suitan FAX : 229-1678 
Ahmad Shah 10050 Penang, 

Malaysia 


VUTIPONG ELECTRONIC CO., LTD. 
51-53 Pahurat Rd, (Banmoh) TEL: 662-2266496-9 
Bankok 10200, Thailand FAX: 662-2240861 


YiIC SINGAPORE PTE, LTD. 

623, Aljunied Road, #06-08 TEL: 65-7490677 
Aljunied Industrial Complex, FAX: 65-7477019 
Singapore, 1438 


SAMSUNG SINGAPORE PTE, LTD. 

4,SHENTON WAY, #18-01/10 TEL : 65-5352808 
Shingwan House, FAX : 65-2772792 
Singapore 0106 


INDIA 


COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, TEL: 4114585 


_ 3/4 FL. Chungju Bldg., 


CHINA 


IBDT(HK) LTD. (SHANGHAI LIAISON OFFICE) 

Rm 501, TEL : (021) 4316170 
750 Zhao Jia Bang Rang Road, FAX: (021) 4316170 
Shanghai, China 


KOREA 


NAEWAE SEMICONDUCTOR CO., LTD. 

Bangbae Center Bldg., TEL: (02)595-1010 
875-5, Bangbae-4dong, FAX: (02)595-7888 
Seocho-ku, Seoul, Korea 


SAMSUNG LIGHT-ELECTRONICS CO., LTD. 


4th Fl. Room 2:3, TEL: 718-0045 
Electronics Main Bidg., 718-9531—5 
16-9, Hankangro-3ka, FAX: 718-9536 


Yongsan-ku, Seoul, Korea 


NEWCASTLE SEMICONDUCTOR CO., LTD. 

4th Fl. Room 410-411, TEL: 718-8531 —4 
Electronics Main Bidg., FAX: 718-8535 
16-9, Hankangro-3ka, 

Yongsan-ku, Seoul, Korea 


HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATION CO., LTD. 

#302, Monami Bidg., 125-20, TEL: (02)542-4123 
Chungdam-dong, Kangnam-ku, FAX: (02)542-2454 
Seoul, Korea 


SEGYUNG INTERISE CORP. 
Dansan Bldg., 301, 7-44 TEL: (02)469-3511 
Hwayang-dong, Sungdong-ku, FAX: (02)469-7966 
Seoul, Korea 


SEGYUNG ELECTRONICS 
182-2, Jangsa-dong, 
Jongro-ku, Seoul, Korea 


TEL: (02)273-6781 
FAX: (02)275-9448 
TLX: K24950 SUKSEMT 


SAMTEK : 
TEL: (02)538-4400 
156-16, Samsung-dong, FAX: (02)538-4338—9 


Kangnam-ku, Seoul, Korea 





Dadar, Bombay 400 FAX: 4112546 SUNIN TRADING CO., LTD. 

014 TLX: 001-4605 PDT IN Sunin Bldg., 7FI., 16-8, TEL: (02)702-1257—8 
Hankangro-2ka, Yongsan-ku, FAX: (02)704-0997 
Seoul, Korea 

TURKEY 

ELEKTRO SAN. VE TIC. KOLL STI. 

Hasanpasa, Ahmet Rasim TEL: 337-2245 

Sok No. 16 Kadikoy Istanbut, FAX: 336-8814 . 

Turkey TLX: 29569 elts tr 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 





ARIZONA CANADA (Continued) 


ADDED VALUE 
7741 East Gray Road 
Suite 9 

Scottsdale, AZ 85260 


CALIFORNIA 


ADDED VALUE 

1582 Parkway Loop 
Unit G 

Tustin, CA 92680 
ADDED VALUE 

5752 Oberlin Drive 
Suite 105 

San Diego, CA 92121 
ALL AMERICAN 

369 Van Ness Way 
Unit 701 

Torrance, CA 90501 
ALL AMERICAN 
2360 Qume Drive, Suite C 
San Jose, CA 95131 
ALL AMERICAN 
5060 Shoreham Place 
Suite 200 

San Diego, CA 92122 
1.E.C. 

9940 Business Park Drive 
Suite 145 
Sacramento, CA 95827 
ITT Components 

18 Technology Drive 
Irvine, CA 92718 

ITT Components 
1580 Oakland Road 
Suite C102 

San Jose, CA 95131 
JACO 

1541 Parkway Loop 
Suite A 

Tustin, CA 92680 
JACO 

2282 Townsgate Road 
Suite 100 


Westlake Village, CA 91361. 


JACO 

2880 Zanker Road 
Suite 202 

San Jose, CA 95134 


CANADA 


ACTIVE 
237 Hymus Boulevard 


Point Claire, Quebec H9R 5C7 


ACTIVE 

100 S.E. Marine Drive 
Vancouver, BC V5X 2S3 
ACTIVE 

100 Lombard Street 
Toronto, Ontario M5C 1M3 
ACTIVE 

§651 Ferrier Street 


Montreal, Quebec H4AP 1N1 


(602) 951-9788 
FAX: (602) 951-4182 


(714) 259-8258 
FAX: (714) 259-0828 


(619) 558-8890 
FAX: (619) 558-3018 


(800) 831-8300 
(213) 320-0240 
FAX: (213) 320-7207 


(408) 943-1200 
FAX: (408) 943-1393 


(619) 458-5850 
FAX: (619) 458-5866 


(916) 363-6030 
FAX: (916) 362-6926 


(714) 727-4001 
FAX: (714) 727-2109 


(408) 453-1404 
FAX: (408) 453-1407 


(714) 258-9003 
FAX: (714) 258-1909 


(805) 495-9998 
(800) 266-1282 
FAX: (805) 494-3864 


(408) 432-9290 
FAX: (408) 432-9298 


(514) 694-7710 
FAX: (514) 697-8112 


(604) 324-7500 
FAX: (604) 324-3100 


(416) 367-2911 
FAX: (416) 367-4706 


(514) 731-7441 
FAX: (514) 731-0129 


ACTIVE 


3220 Sth Avenue, N.E. Bay 2 


Caigary, Alberta T2A 5N1 
ACTIVE 
106 King Edward St., E 


Winnepeg, Manitoba R3H ON8 


ACTIVE 
1350 Matheson Blvd, Unit 2 


Mississauga, Ontario L4W 4M! 


ACTIVE 

6029 103rd St. 

Edmonton, Alberta T6H 2H3 
ACTIVE 

1990 Bivd. Charest O. 
Ste-Foy, Quebec G1N 4K8 
ACTIVE 

1023 Merivale Road 
Ottawa, Ontario K1Z 6A6 
ACTIVE 

6080 Metropolitan East 
Montrea!, Quebec H1S 1A9 


COLORADO 


ADDED VALUE 

4090 Youngfield 
Wheatridge, CO 80033 
1.E.C, 

420 East 58th Avenue 
Denver, CO 80216 
1.E.C. 

5750 North Logan Street 
Denver, CO 80216 
Q.P.S. _ ; 

14291 E. 4th Avenue 
Bldg. 7, Unit 208 
Aurora, CO 80011 


FLORIDA 


ALL AMERICAN 
16085 NW 52 Avenue 
Miami, FL 33014-9317 
ALL AMERICAN 
5009 Hiatus Road 
Sunrise, FL 33351 
JACO 

1060 Holland Drive 
Suite 3K 

Boca Raton, FL 33487 
RM ELECTRONICS 
581 East St. Rte. 434 
Longwood, FL 32750 


ILLINOIS 


1.E.C. 

2200 N. Stronington Ave., 
Suite 210 

Hoffman Estates, IL 60195 
QPS 

101 E. Commerce Dr. 
Schaumburg, IL 60173 


(403) 235-5300 
FAX: (403) 248-0750 


(204) 786-3075 
FAX: (204) 783-8133 


(416) 238-8825 
FAX: (416) 238-2817 


(403) 438-5888 
FAX: (403) 434-0812 


(418) 682-5775 
FAX: (418)682-8303 


(613) 728-7900 
FAX: (613) 728-3586 


(514) 256-7538 
FAX: (514) 256-4890 


(303) 422-1701 
FAX: (303) 422-2529 


(303) 292-5537 
FAX: (303) 292-0114 


(303) 292-6121 
FAX: (303) 297-2053 


(303) 343-9260 
FAX: (303) 343-3051 


(305) 621-8282 
FAX: (305) 620-7831 


(800) 327-6237 
FAX: (305) 749-9229 


(407) 241-7943 
FAX: (407) 241-7950 


(407) 767-8005 
FAX: (407) 767-8165 


(708) 843-2040 
FAX: (708) 843-2320 


(708) 884-6620 
FAX: (708) 884-7573 
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INDIANA 
RM ELECTRONICS 
1329 W. 96th Street 
Suite 10 
Indianapolis, IN 46260 


MARYLAND 
ALL AMERICAN 
14636 Rothgeb Dr. 
Rockville, MD 20850 
JACO 
Rivers Center 
10270 Old Columbia Road 
Columbia, MD 21046 


MASSACHUSETS 
ALL AMERICAN 
107 Audubon Road 
Suite 104 
Wakefield, MA 01880 


JACO 
1053 East Street. 
Tewksbury, MA 01876 


MICHIGAN 
RM ELECTRONICS 
4310 Roger B. Chaffee Drive 
Grand Rapids, Mi 49508 


MINNESOTA 
ALL AMERICAN 
11409 Valley View Road 
Eden Prairie, MN 55344 


NEW YORK 
ALL AMERICAN 
711-2 Koehier Ave. 
Ronkonkoma, NY 11779 
CAM/RPC 
200 Buell Rd. 
Rochester, NY 14624 
JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


NORTH CAROLINA 
JACO 
5206 Greens Dairy Road 
Raleigh, NC 27604 


OHIO 
CAM/RPC 
_ 749 Miner Road 
Cleveland, OH 44143 
CAM/RPC 
733 H. Lakeview Plaza Rd. 
Worthington, OH 43085 


OREGON 
L.E.C. 
6850 S.W. 105th Ave. 
Suite B 
Beaverton, Oregon 97005 


(317) 580-9999 
FAX: (317) 580-9615 


(301) 251-1205 
FAX: (301) 251-8574 


(410) 995-6620 
FAX: (410) 995-6032 


(617) 246-2300 
FAX: (617) 246-2305 


(508) 640-0010 
FAX: (508) 640-0755 


(616) 531-9300 
FAX: (616) 531-2990 


(612) 944-2151 
FAX: (612) 944-9803 


(516) 981-3935 
FAX: (516) 981-3947 


(716) 436-5070 
FAX: (716) 436-5093 


(516)-273-5500 
FAX: (516) 273-5506 


(919) 876-7767 
FAX: (919) 876-6964 


(216) 461-4700 
FAX: (216) 461-4329 


(614) 888-7777 
FAX: (614) 888-9779 


(503) 641-1690 
FAX: (503) 646-3737 





PENNSYLVANIA 
CAM/RPC 
620 Alpha Drive 
Pittsburgh, PA 15238 


TEXAS 
ALL AMERICAN 
1819 Firman Drive 
Suite 127 
Richardson, TX 75081 
JACO 
1209 N. Glenville Drive 
Richardson, TX 75081 
JACO 
10707 Corporate Drive 
Suite 124 
Stafford, TX 77477 
JACO 
2120-A Braker Lane 
Austin, TX 78758 


UTAH 
ADDED VALUE 
1836 Parkway Blvd. 
West Valley City, UT 84119 
ALL AMERICAN 
4455 South - 700 East 
Suite 301 
Salt Lake City, UT 84107 
1.E.C. 
2117 South 3600 West 
W. Valley City, UT 84119 


WASHINGTON 


1.E.C. 
1750 124th Avenue, N.E. 
Bellevue, WA 98005 


(412) 782-3770 
FAX: (412) 963-6210 


(214) 231-5300 
FAX: (214) 437-0353 


(214) 234-5565 
FAX: (214) 238-7066 
(713) 240-2255 
FAX: (713) 240-6988 


(512) 835-0220 
FAX: (512) 339-9252 


(801) 975-9500 
FAX: (801) 977-0245 


(801) 261-4210 
FAX: (801) 261-3885 


(801) 977-9750 
FAX: (802) 975-1207 


(206) 455-2727 
FAX: (206) 453-2963 
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ELECTRONICS 


HEAD OFFICE : 


8/11FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.0. BOX 8780 

TELEX : KORSST K27970 
TEL: (02) 776-0114 

FAX — : (02) 753-0967 


SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION’: 


16TH FL., SEVERANCE BLDG., 84-11, 
5-KA, NAMDAEMOON-RO, CHUNG-KU. 
SEOUL, KOREA 

TEL: (02) 259-1114 

FAX: (02) 259-2468 


GUMI BRANCH : 


259, GONGDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 
TELEX : SSTGUMI K54371 
TEL: (0546) 463-2570 

FAX : (0546) 461-9258 


SAMSUNG SEMICONDUCTOR INC. : 


3655 NORTH FIRST STREET 
SAN JOSE, CA 95134, USA 
TEL ~ : (408) 954-7000 

FAX : (408) 954-7286 


SAMSUNG SEMICONDUCTOR 
EUROPE GMBH : 


AM UNISYS PARK 1, 

65843 SULZ-BACH, GERMANY 
TEL : 49-6196-58206 

FAX : 49-6196-750345 


SAMSUNG ELECTRONICS JAPAN CO., LTD. : 


HAMACHO CENTER BLDG., 


31-1, NIHONBASHI-HAMACHO 2-CHOME, 


CHUO-KU, TOKYO 103, JAPAN 
TEL _ : (03) 5641-9850 
FAX _ : (03) 5641-9851 


©1994 Samsung Electronics Printed in the Republic of Korea 


SAMSUNG ELECTRONICS 
HONGKONG CO., LTD. : 


65TH FL., CENTRAL PLAZA, 
18 HARBOUR ROAD, 
WANCHAI, HONG KONG 
TELEX : 80303 SSTC HX 
TEL : 862-6900 

FAX _: 866-1343 


SAMSUNG ELECTRONICS CO., LTD. 
TAIWAN BRANCH (KOREA) : 


RM 2401, 24F., INT'L TRADE BLDG., 
333, KEE LUNG RD., SEC. 1, 
TAIPEI, R.O.C 
“TEL: (2) 757-7292 
FAX : (2) 757-7311 


SAMSUNG ELECTRONICS 
SINGAPORE PTE LTD. : 


4, SHENTON WAY, #18-01/10 
SHINGKWAN HOUSE, SINGAPORE 0106 
TEL =: 535-2808 

FAX  : 227-2792 


SAMSUNG ELECTRONICS CO., LTD. 
SHANGHAI OFFICE : 


SUITE 4034, 

SHERATON HUATING HOTEL, 
1200 CAOXIBEILU, SHANGHAI 
200030, CHINA 

TEL —: 021-4390707 

FAX ~ : 021-4393798 





